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PREFACE. 


The  want  of  any  thing  like  a System  of 
Comparative  Anatomy — the  extraordi- 
nary opportunities,  talents  and  industry  of 
Citizen  Cuvier — and  the  acknowledged 
importance  and  utility  of  the  subject,  all  con- 
tribute to  render  a translation  of  the  present 
AVork  highly  acceptable  to  the  English 
Reader. 

In  conducting  the  translation  which  is 
here  offered  to  the  Public,  all  the  care  and 
diligence  have  been  employed  which  the 
peculiar  nature  of  the  subject  required. 

No 
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No  labour  or  exertion  has  been  spared  by 
Mr.  Ross  ; and,  in  revising  his  manuscript, 
I have  constantly  and  attentively  compared 
it  with  the  original  Work,  making  such 
alterations  as  seemed  necessary  to  render  the 
Author’s  meaning  more  plain.  The  style  is, 
of  course,  the  Translator’s  own  ; but  I con- 
sider myself  responsible  for  the  fidelity  of 
the  Translation,  as  far  as  respects  the 
science. 

The  names  of  the  Muscles,  which  are  in- 
troduced from  the  new  French  Nomencla-^ 
tare,  have  been  rendered  into  Latin,  as  be- 
ing most  consistent  with  the  general  usage 
of  Anatomists,  and  to  avoid  tlie  circumlo- 
cution they  would  unavoidably  produce  in 
the  English  language.  Ibe  same  mode  has 
been  adopted  with  respect  to  many  of  the 
terms  of  Natural  History.  In  every  instance* 

^ however, 


PREFACE. 


VJl 


however,  where  familiar  or  common  lan- 
guage could  with  propriety  be  employed,  it 
has  been  preferred.  Considerable  difficulty 
has  been  experienced  in  choosing  proper 
English  names  to  correspond  with  the  ge- 
nera and  sub-genera  contained  in  the  Tables 
of  Classification ; and  where  these  could  not 
be  found  in  popular  use,  it  w^as  judged  more 
expedient  to  leave  blanks,  than  to  create 
English  names,  by  only  altering  the  termi- 
nation of  the  word,  which  has  been  the 
plan  pursued  in  the  French  Work,  where 
the  structure  of  the  language  made  it  more 
practicable. 

I have  taken  the  liberty  of  correcting 
some  errors  in  the  original,  which  seemed 
to  have  arisen  from  accidentally  substituting 
one  word  for  another ; but  in  general  the 
7 • strictest 
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strictest  regard  has  been  paid  both  to  the 
Author’s  mode  of  description  and  expression, 
as  making  the  chief  merit  in  the  translation 

of  any  work  of  science. 

/ 

■ JAMES  MACARTNEY. 


London,  March  18,  1802. 
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LETTER 


FROM 


G.  CUVIER, 

Of  the  National  Institute  of  France,  &c. 


TO 


JEAN'  CI.ArDE  MERTRUD, 

Professor  of  Utc  Anatomv  of  Animals  in  the  Museum  of  Natural 

ilistorv,  Paris. 


The  Book  I addrefs  to  you,  owes  to  you  its 
exigence;  for,  whatever  interefl:  my  Letflures 
may  polTcfs,  has  arifen  from  the  ufe  which  you 
and  your  colleagues  have  permitted  me  to  make 
of  the  excellent  colletflion  now  entrufted  to 
your  care — that  collee'^ion,  to  the  perfetfHon  of 
w hich  you  havefo  greatly  contributed,  and  from 
which  Daubenton  drew,  while  he  formed  it, 
materials  for  the  molt  important  part  of  an  im- 
mortal work  *. 

Enriched 


* Citizen  Mertrud  held  the  fituation  of  Demonftrator  of 
Anatomy  in  the  Garden  of  Plants,  from  1750,  until  that  efta- 
blilhment  was  converted  into  a School  of  Natural  Hiftory, 


XX 
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Enriched  by  the  affiduous  labours  of  an  en- 
lightened adminiftration,  this  colledlion  now 
furpalTcs  every  thing  of  the  kind  that  exifts. 
It  prelents,  in  an  arranged  and  fydcmatic  order, 
the  mofl:  extenfive  development  of  all  the  parts 
of  the  animal  body,  prepared  in  fpecies  the 
mofl:  oppofitc — from  thofe  which,  by  their  per- 
fecflion,  approach  nearefl  to  man,  to  thofe  in 
which  we  perceive  only  a pulp  fcarcely  orga- 
nized : thus  the  ftudy  of  Comparative  Anatomy 
is  rendered  almoft  an  amufement.  A flight 
view  is  fufhcient  to  enable  us  to  perceive  the 
variations  and  fuccefTive  gradations  of  each 
organ  : but  the  effects  which  thefe  organs  pro- 
duce, remain  flill  unexplained;  becaufe  there 
is,  in  living  bodies,  fomething  more  than  thofe 
tiffues  and  fibres  which  the  eye  can  trace;  be- 
caufe the  mechanical  part  of  the  organization  is, 

as 


when  he  was  appointed  Profefl'or  of  Comparative  Anatomy, 
hfc  alfiftcd  Daubenton  in  preparing  his  Anatomical  account  of 
mod  of  the  quadrupeds  deferibed  in  the  Great  Natural  Hidory  ; 
and  Buffon,  who  loved  andedeemed  him,  has  complimented  his 
talents  in  fcvcral  of  the  volumes  of  that  immortal  work.  His 
patiiotifm  Iras  induced  him  to  rcluf.  foinc  diftinguiflied  appoint, 
rnents  in  foreign  countries,  and,  among  others,  that  of  firft 
Cirgcon  to  the  King  of  Naples,  wliich  was  offered  to  him  in 
1770,  and  that  of  fird  furgeon  to  the  King  of  Spain,  to  which 
be  was  nominated  in  177*’.  He  is  the  inventor  of  fcvcral  in- 
gK«>«us  p.s)cc(rc8  relative  to  making  anatomical  preparations. 
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as  it  were,  only  the  puflive  infliument  of  vita- 
lity; and  becaufe  there  occurs,  between  the 
firit  imprefTion  of  the  imperceptible  elements 
and  the  oftenfible  motion  which  is  its  lafi:  efted, 
an  infinite  number  of  intermediate  adions,  of 
which  no  idea  has  hitherto  been  formed. 

How  many  combinations  and  decompofitions 
have  taken  place  in  this  intervrJ  ! How  many 
affinities  have  been  brought  intoadion! — What 
Phyfiologifl;  is  bold  enough  to  hazard  conjec- 
tures on  the  greater  number  of  tlK'  operations 
which  are  performed  in  tl'.c  impenetrable  labo- 
ratory of  the  animal  body?  Notwilhfianding 
the  fiiccefsful  efibrts  of  our  co- temporaries, 
human  Chemiftry  is  but  in  its  infancy  when 
compared  with  that  of  Nature  ! 

Thcfc  difficulties,  however,  fliould  not  dif- 
courage  us  ; and  the  Anatomill  mufi:  make  the 
firft  attempts  to  overcome  them.  It  is  his  pro- 
vince to  difclofc  to  the  Phyfiologift  the  material 
part  of  the  phaenomena  and  the  infrruments  by 
which  the  procefTcs  are  carried  on  ; to  deferibe 
the  canals  through  which  the  fluids  circulate, 
and  to  follow  all  their  ramifications  and  dif- 
cover  all  their  communications.  It  belongs  to 
him  to  meafure  the  velocity  and  determine  the 
direction  of  each  motion. 

But  to  perform  this  tafk  in  a fatisfadory 
manner,  he  mufl:  not  be  contented  merely  with- 
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a view  of  what  conftitutes  the  individual  cha- 
radler  of  the  phaenomena.  It  is  necelTary  he 
fliould  in  particular  difHnguifh  what  forms  the 
general  and  necelTary  condition  of  each.  To  do 
this  he  ought  to  examine  all  the  modifications 
that  may  refult  from  their  various  combinations 
with  other  phtenomcna ; and  alfo,  feparate  or 
difengage  them  from  all  the  necefiary  circum- 
fiances  with  which  they  are  involved.  In  fhort, 
he  mull  not  limit  himfelf  to  a fingle  fpecies  of 
organized  beings,  but  mufl  compare  the  whole  ; 
purfuing  life,  and  the  phaenomena  of  which  it 
confifts,  throughout  all  animated  nature.  Thefe 
are  the  only  means  by  which  he  can  hope  to  re- 
move the  myfterious  veil  which  conceals  the  ef- 
fence  of  vitality. 

Phyfiology,  indeed,  is  neceflarily  in  the  fame 
ftate  as  other  phyfical  fciences,  which,  from  the 
complication  and  obfcurity  of  the  phaenomena, 
have  not  hitherto  been  fubmitted  to  calcula- 
tion. Pofleffing  no' demonfirated  principle, 
whence  the  particular  fa<5ls  might  be  deduced 
as  confequcnces,  the  whole  fcience  confifts  as 
yet  in  the  fcrics  of  thefe  fads  only;  and  ve  can- 
not hope  to  difcovcr  general  caufes  but  in  ]wo- 
portion  as  we  may  be  able  to  clafs  the  fads, 
and  fuccecd  in  arranging  them  under  ccrtaii*. 
common  laws.  Put  phyfiology  does  not  poftefs 

the  fame  advantage  for  attaining  this  objed  as 

thofc 
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thofe  fciences  which  are  applied  to  the  exami- 
nation of  inorganic  fubftanccs  ; as  for  example, 
chemiftry  and  experimental  philofophy.  The 
problems  to  be  folved  by  the  latter  fciences, 
may  be  reduced  to  a simplicity  almofl:  indefi- 
nite ; and  the  fubfl-ances,'the  nature  and  relations 
of  which  are  to  be  invefligared,  may  be  fepa- 
rated  from  thofe  with  which  they  are  conncded, 
and  fuccellively  combined  with  others.  Far 
narrower  are  the  bounds  of  phyfiological  enqui- 
ries: all  the  parts  of  a living  body  are  conneift- 
cd  : they  can  perform  no  fundlioiu  except  when 
they  a61:  in  union  : to  feparate  one  from  the 
mafs,  is  to  reduce  it  to  the  rank  of  inert  matter, 
which  is  an  entire  change  of  clTence.  The  ma- 
chines W’hTch  are  the  objevT  of  our  refearches, 
cannot  be  demondrated  w ithout  being  deftroyed. 
We  have  no  means  of  difeovering  what  would 
refult  from  the  abfenceof  one  or  feveral  of  their 
parts,  and  confequently  we  remain  ignorant  of 
the  operation  of  each  of  thefe  parts,  in  pro- 
ducing the  total  effect. 

Fortunately  Nature  herfelf  feems  to  have  pre- 
pared for  us  the  means  of  fupplying  that  w-ant 
which  arifes  from  the  impolTibility  of  making 
certain  experiments  on  living  bodies.  The  dif- 
ferent clalTes'  of  animals  exhibit  almoft  all  the 
poilible  combinations  of  organs  : we  find  them 
united,  two  and  tw'o,  three  and  three,  and  in 

all 
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all  proportions  ; ■while  at  the  fame  time  It  may 
faid  that  there  is  no  organ  of  which  fome 
clafs  or  fome  genus  is  not  deprived.  A careful 
examination  of  the  effefts  which  refult  from 
thefe  unions- and  privations  is  therefore  fuffi- 
cient  to  enable  us  to  form  probable  conclufions 
refpecfling  the  nature  and  the  ufe  of  each  organ^ 
or  form  of  organ. 

In  the  fame  manner  we  may  proceed  to  afeer- 
tain  the  ufe  of  the  different  parts  of  the  fame 
organ,  and  to  difeover  thofe  which  are  effential, 
and  feparate  them  from  thofe  which  are  only 
accelfary.  It  is  fufheient  to  trace  the  organ 
through  all  the  clalTes  which  poffefs  it,  and  to 
examine  what  parts  conftantly  exift,  and  what 
change  js  produced  in  the  refpeeflive  fundions 
of  that  organ,  by  the  abfence  of  thofe  parts 
which  are  wanting  in  certain  clafles. 

But  our  refearchc&  hnuft  not  be  confined  to  a 
few  fpecies.  One  which  is  overlooked  frequent-- 
Jy,  contains  an  exception  fatal  to  a whole  fyfiem ; 
and  the  method  of  reafoning,  in  phyfiology,  juft 
pointed  out,  acquires  weight  only  in  proportion 
as  we  approach  to  a pcrfecl:  know  ledge  of  the  ana- 
tomy of  animals.  Thclattcrfciencetherefore  can- 
not, in  its  prefent  ftatc,  conduct!  us  diretftly  to 
certain  difeoveries,  though  it  already  forms  a 
touchftone  for  the  rcfults  oUtained  by  every 
other  means;  and  a fingle  faeft,  in  Comparative 
r Anatomy, 
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Anatomy,  often  fiifficcs  to  overthrow  a complete 
train  of  phyfiological  hypothefes. 

The  importance  of  Comparative  Anatomy 
has  therefore  been  at  all  times  acknowledged. 
The  abufe  which  prevaded  towards  the  end  of 
the  17th  century,  of  fo  often  deferibing  the 
human  body  from  the  dilfedlions  of  animals,  was 
the  caufe  of  this  branch  of  fciencc  being  fo 
much  neglected  during  the  early  part  of  the  pre- 
fent  century.  But  the  ftudy  has  been  refumed 
T '^h  ardour,  and  a number  of  eminent  men 
h *or  fome  time  palt,  made  it  the  objedt  of 
th.  bar  attention. 

;o  the  National  Mufeum  of  Natural 
Hii  UTS,  to  obferve,  that  the  learned 

men  c:>p'?i5ted  with  that  eftablifhment,  have 
conflanily  contributed  to  promote  and  encou- 
rage this  lludy.  The  names  of  Diiverttey,  Ferreitty 
and  Petit,  are  celebrated  in  the  annals  of  Science. 
Buffon  gave  a new  attradlion  to  Comparative 
Anatomy,  by  difplaying  its  importance  as  the 
foundation  of  charadlers  in  Natural  Hiftory ; 
and  the  vaft  labours  of  his  worthy  afliftant  Dau- 
benton,  render  it  henceforth  the  fixed  bafis  of 
Zoology.  The  latter  encouraged,  and  aided  by 
his  advice,  as  well  as  by  the  ufc  of  the  fubjedls 
entrufted  to  his  care,  another  of  your  pupils, 
who  would  have  carried  this  feienge  to  its 
height,  had  not  the  misfortunes  of  the  times 

derived 
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deprived  us  of  his  talents  in  the  vigour  of  life. 
As  an  elegant  writer,  an  ingenious  phyfiologilt, 
and  a profound  anatpmift,  Vicq-d' Azyr  never 
can  be  replaced ; but  fortunately  thofe  who 
formed  him  ftill  exift ; the  treafures  M’hich  were 
confided  to  him  have  increafed  ; and  the  fuper- 
intendants  of  thofe  treafures  will  fiill  find  men 
equally  grateful  for  their  ufe,  and  equally  de- 
voted to  the  promotion  of  knowledge. 

The  learned  men  who  compofe  the  prefent  ad- 
miniftrationof  theMufeum,  are  worthy  of  imitat- 
ing the  glorious  examples  of  their  predeceflbrs. 
I have  received  from  them,  as  well  as  from  you, 
all  the  aflifiance  I could  have  expeefted  from  an 
enlightened  love  for  fcience,  rendered  more 
grateful  by  all  the  attentions  the  rrrofl:  generous 
friendfliip  could  fuggeft.  Nothing  has  been 
fpared  that  could  lead  to  difeoveries,  or  to  the 
completion  of  the  fyfiem  of  our  knowledge  in 
Comparative  Anatomy.  The  correfpondents  of 
the  Mufeum  have  imitated  the  example  of  its 
depofitories.  Citizen  Baillon,  in  particular,  fb 
well  known  by  the  valuable  obfervations  wWich 
he  furnifhed  to  Bufion,  and  by  thofe  which  he 
continues  to  make,  procured  me,  with  unex- 
ampled zeal  and  generolity,  the  rareft  birds  and 
fiflies.  Citizen  Hombert  of  Havre,  who  has 
applied  with  the  greateft  fuccefs  to  the  fiudy  of 

Mollufca  and  Sea  Worms,  has  favoured  me 

with 
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V’ith  a great  number  of  thefe  animals,  the  per- 
fecft  prefervation  of  which  rendered  their  exa- 
mination exceedingly  ufeful.  Citizens  Beaiivois, 
Bofc,  and  Olivier,  the  two  firft  returned  from 
North  America,  the  third  from  Egypt  and  Per- 
fia,  have  kindly  communicated  to  me  fome  of 
the  valuable  fpecimens  they  have  brought  to 
Europe.  I have  therefore  no  reafon  to  envy 
the  good  fortune  of  Aristotle,  when  a con- 
queror, who  was  the  friend  of  the  fcicnces,  made 
other  men  fubfervient  to  him,  and  placed  mil- 
lions at  his  difpofal,  to  enable  him  to  forward 
the  Hiftory  of  Nature. 

This  aflertion  will  not  furprize,  when  it  is 
known  that  I have  been  permitted  to  dilTed:  not 
only  the  animals  which  have  died  in  the  mena- 
gerie, but  alfo  thofe  which  have  been  brought, 
during  a great  number  of  years,  from  all  parts 
of  the  world,  and  preferved  in  fpirits.  Time 
only  was  capable  of  bringing  this  colledfion  to 
its  prefent  degree  of  perfecTiion,  and  has,  in  this 
inftance,  performed  what  no  other  power  was 
capable  of  accomplilhing. 

In  opening  to  me  your  treafures — in  admit- 
ting me  to  a fhare  of  the  labours  nccelTary  to 
their  arrangement  and  their  augmentation,  you 
have  impofed  upon  me  only  one  condition : 
that  is,  to  enable  other  natural!!^  to  enjoy  them, 
by  giving  fuch  a defeription  of  them  as  they  merit, 

c 2 You 
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You  know  with  what  affiduity  I endeavour  to 
perform  this  tafle,  but  you  alfo  know  better  than 
any  other  what  time  fuch  a work  requires. 
However  rich  may  be  the ‘acquifitions  that  are 
made,  more  w'ill  Hill  be  defired.  Sometimes 
a new  fpecies  is  difcovered,  which  we  wiih  to 
compare  w’ith  thofe  v/e  already  know.  Some- 
times the  confideration  of  an  organ  induces  us 
to  make  farther  attempts  to  develope  its  ftruc- 
ture.  On  other  occafions  it  is  neceflary  to  ex- 
tend our  obfervations  ; becaufe  fomething  re- 
mains to  be  learned  refpeifting  the  objedt  as  a 
whole  or  the  relation  of  its  parts.  In  Natural 
Hiftory,  in  particular,  we  are  always  difTatisfied 
with  what  we  perform,  for  nature  proves  to  us 
at  each  ftep  that  fhe  is  inexhauflible.  The  me- 
chanical part  alone,  as  making  preparations, 
drawings,  and  engravings,  require  a time  which 
no  care  and  no  expence  can  abridge. 

I cannot  therefore  reafonably  expedl  to  finifli 
my  w'ork  for  feveral  years.  But,  in  the  mean 
time,  I endeavour  to  difclofe  to  young  anato- 
mies all  that  is  new  and  important  in  the  col- 
ledlions  : I explain  to  them  the  relations  w’hich 
fa(5ls  already  permit  us  to  perceive.  I do  not 
merely  confine  myfclf  to  an  cxpofition  of  the 
obfervations  contained  in  printed  books,  but 
conceal  none  t^at  1 have  had  the  opportunity  of 

making  myfclf,  in  following,  though  at  a dif- 

tancr. 
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tance,  the  footfteps  of  thofe  celebrated  authors 
who  have  preceded  me.  This  franknefs,  and 
the  efforts  I have  made  to  render  the  body  of 
the  fcience  as  complete  as  the  prefent  ftate  of 
our  knowledge  would  permit,  having  attracted 
to  my  clafs  fome  pupils  diftinguifhed  for  their 
talents  and  affiduity,  they  have  taken  the  trou- 
ble to  colled  my  ledures  in  a very  accurate 
manner.  Different  manuferipts  have  been  drawn 
up  from  thefe  notes,  which  may  be  confidered 
as  elementary  w’orks,  varying  in  their  manner, 
and  I believe  more  complete  in  the  materials, 
than  any  that  have  hitherto  appeared  on  Com- 
parative Anatomy.  Imperfed  as  thefe  manu- 
Icripts  muff  in  many  refpeds  be,  feveral  copies 
have  got  into  circulation,  which  have  beea  ufe- 
fully  employed  by  other  Ledurers,  and  even  in 
fome  printed  w orks.  This  is  a flight  abufe,  which, 
though  it  will  not  prevent  me  from  continuing 
to  communicate  my  own  obfervations  to  all 
who  may  wilh  to  be  acquainted  with  them,  is, 
how'ever,  fufficient  to  induce  me  to  fecure  to 
myfelf,  by  means  of  the  prefs,  the  property  of 
fome. 

A reafon  of  another  kind  has  alfo  contributed 
to  determine  me  to  confent  to  the  publication 
of  one  of  thefe  manuferipts  j and  that  is,  the  ad- 
vantage which  the  ffudents  attending  any  courfe 
muff  derive  from  poffefling  a wftik  that  details, 
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in  a fuitable  order,  the  fadls  of  which  the  pro- 
fefTor  propofes  to  treat.  It  is  almoft  impofTiblo 
that  this  detail  fhould  be  accurately  given  by  a 
public  fpeaker,  who  is  naturally  led  to  expatiate 
inofl:  on  thofe  fubjedts  which  are  beft  calculated 
to  attract  the  attention  of  his  auditors  ; and  be- 
fides  the  rapid  fucceflion  of  fads,  prevents  the 
ftudent  from  fixing  on  them  with  fuflicient  at- 
tention, efpccially  when  they  are  fo  numerous 
and  lb  varied  as  in  Comparative  Anatomy.  Fi- 
nally, it  appeared  to  me  that  this  publication 
might  alfo  prove  both  agreeable  and  ufeful,  not 
only  to  thofe  anatomifis  who  have  it  not  in 
their  power  to  hear  my  ledures,  but  to  all  per- 
fons  who  apply  themfelves  to  the  ftudy  of  Phy- 
fiology  and  Natural  Hiftory,  whq  have  hitherto 
pofTelTed  no  book  in  the  form  of  a complete 
fyftem  on  the  internal  organization  of  animals. 
Though  the  prefent  ought  not,  and  indeed  can- 
not be  confidered  in  any  other  light  than  as  a 
kind  of  abridgement  or  program  of  the  great 
work  in  which  I am  engaged  ; it  is  not  the  lefs 
true,  that  it  already  contains  a valt  colledion  of 
fads,  and  that  it  may  ferve  as  the  balls  of  more 
extenfive  refearches.  Perhaps  it  may  prove  an 
inducement,  to  perfons  interefted  in  its  objed, 
to  publifii  the  new  or  feparate  fads  that  occur 
to  them,  and  which  may  occupy  a place  in  my 
great  work. — Perhaps  important  views  and  cor- 
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fC^tions  may  be  pointed  out  to  me.  In  a \sord, 

I (hall* not  regret  that  I have  fubmitted  an  im- 
perfeefV  work  to  the  eye  of  criticifm,  if  it  may 
be  hereafter  the  means  of  procuring,  either 
through  inyfelf  or  others,  fome  advantage  to 
Science. 

I'hefe  Leeflures  were  drawn  up  from  my  oral 
demonflrations  by  Citizen  Dumeril,  one  of  my 
dcareft  pupils  and  befl  friends,  and  whofe  ta- 
lents have  been  lately  rewarded  by  a public  ap- 
pointment to  the  important  place  of  Chiet  of  the 
Anatomical  Labours  of  the  School  ot  Medicine. 
Having  attended  my  courfe  during  four  years, 
he  has  collcded  all  my  obfervations  with  lb 
much  accuracy,  that  it  would  have  been  diffi- 
cult for  me  to  have  performed  the  tafk  better. 

1 have  revifed  his  manufeript  with  the  greateft 
care*.  I have  every  where  fupplied  details  which 
could  not  be  conveniently  introduced  in  public 
lectures.  I have  redlified  fuch  ftatements  as  I 
had  advanced  too  raffily.  I have  added  every 
information  conneifted  with  thefe  le(5lures  that 
I have  obtained  fince  their  delivery  by  my  dif- 
fedlions  and  reading.  I therefore  do  not  heli- 
tate  to  acknowledge  this  work  as  my  own,  and 
to  avo.w  all  the  alTertions  it  contains. 

It  is  not,  however,  with  his  pen  only  that 
Citizen  Dumeril  has  contributed  to  this  work. 
He  always  affifted  me  in  the  numerous  dilTec- 
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tions  I found  it  necefTary  to  make.  He  con- 
dudled  feveral  of  thefe 'diflecliions,  according  to 
views  peculiar  to  himfelf,  and  fuggefted  by  his 
extenfive  knowledge  in  “natural  hiflory  and  phy- 
liology.  I am  indebted  to  his  perfpicuity  for 
a number  of  inrerefting  obfervations  and  cu- 
rious fadls,  which  would  have  efeaped  me. 

I am  alfo  much  indebted  to  the  complaifancc 
of  Citizen  RoufTeau,  your  afliftant  anatomift  in 
the  Mufeum  of  Natural  Hiflory.  Equally  mo- 
defl  and  indefatigable,  he  merits  the  thanks  of 
all  anatomifts'for  the  laborious  duty  he  per- 
forms under  your  direcTiion,  in  preferving.  and 
augmenting  the  anatomical  collcLlion.  With- 
out his  affiftance  it  would  have  been  irnpoflible 
for  me  to  have  rendered  my  lectures  worthy  of 
publication. 

The  neceffity  of  fuch  afliflance  will  be  eafily 
conceived,  when  it  is  confidered  how  many  dif- 
fec^tions  are  required  in  preparing  a work  of  this 
kind,  and  how  feldom  opportunities  occur  for 
diffeding  certain  fpecies.  He  who  defcribes 
only  the  human  body,  may  proceed  at  his  lei- 
fure  in  the  examination  of  a fubjed,  of  which 
only  fome -minute  parts  remain  to  be  difeover- 
ed,  and  which  he  may  always  replace  whenever 
he  wifhes  to  verify  or  coned  his  obfervations. 
But  he  who  ftudies  the  ftrudure  of  other  animals, 

“vyhen  he  has  a new  fubjed  to  difled,  is  obliged 

to 
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to  dcfcribe  every  part ; and  if  the  fpecies  be 
alfo  fcarcc,  or  that  he  has  no  hope  of  feeing  it 
agOiin,  and  cannot  expeoT:  to  be  able  to  rectify 
his  obfervations,  he  is  under  the  needfity  of 
making  his  refcarches  as  accurate  as  extcnfive. 
Lie  mud  therefore  pafs  his  days  and  his  nights 
in  purfuits  no  lefs  unhealthtul  than  laborious. 

It  would  indeed  be  impollible  lor  one  man 
to  undergo  the  fatigue  of  even  the  purely  me- 
chanical part  of  thedudies  necedary  in  forming 
a fydem  of  Comparative  Anatomy,  were  he  not 
feconded  by  friends  as  zealous  as  himfclf  for 
the  progrefs  of  knowledge. 

The  reader  will  ealily  perceive  that  this  af- 
fidance  mud  have  been  extremely  ufeful  to  me, 
as  my  Lectures  are  all  founded  on  obfervation, 
and  as,  except  a few  fads,  the  authorities  for 
which  I have  carefully  cited,  I have  advanced 
nothing  which  is  not  confident  w ith  my  own 
knowledge.  On  this  account  1 have  thought 
numerous  references  unneceflary  in  this  publi- 
cation, though  I diall  not  negled  them  in  my 
greater  work  ; becaufe  I condder  thefe  quota- 
tions as  a tribute  of  refpecd  paid  to  the  memory 
of  the  drd  difeoverers  of  ufeful  fads.  In  omit- 
ting the  names  of  authors,  therefore,  I do  not 
pretend  to  any  priority  of  obfervation,  but  I 
would  have  it  underdood  that  the  datements  I 
make  may  be  confidered  as  additional  authori- 


ties 


Xxxi  f L^ttir  TO  J.  C.' Mertrud. 

ties  to  thofe  which  already  exin-,  rcfpe(5ling  the 
fame  facfls. 

I muft  alfo  obferve,  that  this  omiflion  of  cita- 
tions as  to  the  fadls  I have  had  the  opportunity 
of  proving  myfelf,  and  which  I have  frequently 
dcmonflrated  publicly  in  myclafs,  or  the  proofs 
of  which  are  depofited  in  the  Anatomical  Col- 
leclionof  the  Mufeum,  arofe  from  the  confider- 
ation,  that  thefe  public  demonflrations  and  ex- 
pofitions  rendered  all  other  autfiorities  unnecef- 
fary,  and  not  from  my  negligence  in  inquiring 
what  others  had  performed  before  me.  I believe 
I have  not  remained  far  behind  my  predeceffbrs  : 
in  many  cafes  1 have  found  it  more  cafy  to  re- 
fort to  Nature,  than  to  endeavour  to  explain  the 
obfeure  and  unfatisfaftory  deferiptions  of  fomc 
moderns,  or  to  fpend  my  time  in  bringing  to 
light  a few  valuable  obfervations,  which  lie  bu- 
ried amidft  the  difcuflions  of  fcholaftic  philo- 
fophy,'  which  fill  the  pages  of  the  authors  of  the 
fixteenth  century  : but  this  method,  which  re- 
lieves me  from  the  necefTity  of  having  recourfc 
to  compilation,  I regard  as  an  advantage,  pro- 
cured to  me  by  my  fortunate  fituation,  and  by 
no  means  as  a ground  of  cenfure. 

I have,  befidcs,  been  more  particularly  dif- 
fuaded  from  ufing  foreign  materials,  by  obferv- 
ing  the  imperfedl  works  which  fomc  eflimablc 
^thors,  who  wanted  the  means  of  obfervation, 
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hRve  produced  by  th?t  mode  of  compilation  : 
it  was  impolTible  they  fliould  avoid  making  falfe 
flatemcnts,  fince  they  had  to  rely  updn  inebr- 
red:,  and  even  contradictory  authorities  ; and 
as  the  conflant  view  of  Nature  did  not  reltraia 
the  flights  of  their  imaginations,  they  could  not 
refift  the  temptation  of  forming  fyflems,  nor 
fpeure  their  judgments  from  a partiality  that  in- 
duced them  to  fele(5l,  in  preference,  thole  facfls 
which  were  moll  favourable  to  their  own  ideas. 

You  will  eafily  conceive,  that  the  greater 
number  of  thefe  authors  are  found 'among  a 
people,  who,  though  celebrated  for  their  inven- 
tive genius,  and  indefatigable  patience  in  every 
Hind  of  refearch,  have  not  always  been  able  to 
confine,  within  due  bounds,  their  defire  to  dif- 
play  erudition — a defire  w'hich  perhaps  proceeds 
from  too  much  modefty,  and  a miflaken  defe- 
rence for  others. 

Another  people,  no  lefs  admirable  for  their 
bold  views,  and  vigorous  profecution  of  the 
feiences,  feem  to  have  fallen  into  the  oppofite 
excefs  of  that  which  I have  juft  blamed,  by 
contemning  the  labours  of  foreigners,  andefteem- 
ing,  and  even  confulting,  almoft  excluftvely,  the 
works  of  their  own  countrymen.  This  kind  of 
pride,  which  is  perhaps  ufeful  in  politics,  when 
carried  into  the  fcienccs,  and  above  all  in  the 
feiences  which  depend  on  fads,  tends  only  to  pro- 
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duce  contraded  ideas,  and  leads  to  a barrennefs 
■which  forms  thecharadler  of  fomeof  theirauthors 
in  Natural  Hiflory  and  Comparative  Anatomy. 

I hope  you  will  find  that  1 have  done  every 
thing  in  my  power  to  avoid  thefe  two  errors  ; 
and  that,  though  refolvcd  always  to  eJtamine 
nature  myfelf,  I have  not  attempted  to  proceed 
without  guides,  but  have  followed  thofe  who 
were  capable  of  leading  me  in  new'  or  ufcful 
paths. 

I believe  I have  made  uSe  of  the  principal 
difeoveries  of  the  modern  authors,  who  have 
treated  Anatomy  in  a phyfiological  manner. 
Stenon,  Swammerdam,  Collins,  Duverney,  Pe- 
tit, Lyoniiet,  Haller,  Monro,  Hunter,  Geoffroy, 
Vicq-d’Azyr,  Camper,  Blumenbach,  Scarpa, 
Comparetti,  Kielmeycr,  Poli,  Harwood,  Bar- 
thez,  have  fuinifhed  the  data  with  which  I com- 
menced my  career  ; and  though  1 have  myfelf 
reviewed  a confiderable  part  of  thefe  data,  the 
glory  of  difeovering  them  is  not  the  Icfs  due 
to  the  celebrated  men  I have  mentioned ; and, 
had  it  not  been  for  their  writrngs,  the  greater 
number  of  fa(5ls  recorded  in  this  work  would 
have  cfcaped  my  notice. 

I ought  alfo  to  acknowledge  the  advantages  1 
have  derived  from  the  moft  modern  naturalifls. 
Since  Nature  is  at  lafl:^  adopted  as  the  bafis  of 
all  arrangement  in  Natural  Hiftory,  the  relations 
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of  that  fciencc  with  Anatomy  are  become  more 
intimate  ; the  one  cannot  advance  a ftep,  M’hich 
will  not  tend  to  the  advantage  of  the  other;  the 
connexions  which  the  firll  eftabliflics,  frequent- 
ly indicate  refearches,  which  the  ocher  ought  to 
make : thus,  without  mentioning  Daubencon 
and  Pallas,  equally  placed  in  the  firH:  rank  in 
either  fcicnce,  I am  much  indebted  for  views, 
and,  above  all,  for  the  regularity  of  my  plan, 
to  the  modern  zoologies,  among  whom  1 ought, 
in  particular,  to  name  Ray,  Klein,  Linndeus, 
Buffon,  Lacepedc,  Lamarck,  Bloch,  Fabricius, 
Latreille,  and  all  thofe  who  have,  by  differ- 
ent ways,  attempted  to  approach  that  ffmple^ia- 
tural  method  of  claffification,  which  ought  to 
be  the  objed:  of  all  the  efforts  of  naturaliffs, 
though  it  may  perhaps  be  the  philofopher’s  ffone 
of  their  art. 

As  fome  of  thefe  celebrated  men  honour  me 
with  their  friendffiip,  I have  profited  no  lefs  by 
their  converfaiion  than  by  their  writings.  Se- 
veral of  my  ideas  have  originated  in  theirs, 
which  I have  fo  generally  adopted,  that  it  is 
with  difficulty  I can  recognize  what  I owe  to 
each  of  them. 

I have  endeavoured  to  approach  nearer  to  a 
natural  arrangement  in  the  tables  conneded  wnth 
this  work,  than  I did  in  myLilemcnts  of  Zoo- 
logy.  1 have  made  feveral  changes  in  thediltri- 
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bution  of  the  animals,  which  appear  to  me  vefy 
advantageous ; and  I alfo  owe  apart  of  thefe  im- 
provements to  the  refcarches  of  the  learned  men 
I have  juft  named.  It  will  be  eafily  difeovered 
that  I have  profited  by  the  works  of  Citizen  La- 
cepede  on  Birds  and  Mammalia,  by  that  of  Ci- 
tizen Lamarck  on  the  Tcftacea,  and  that  the 
diviflon  of  Reptiles  is  the  fame  which  has  been 
lately  propofed  by  Citizen  Brongniard. 

In  this  avowal,  you  wall  doubtlefs  recognize 
the  defife  of  rendering  a lafting  teftimony  of  the 
gratitude  I owe  to  all  whofe  ideas  and  labours 
have  proved  ufeful  to  me  in  the  execution  of  this 
Work ; but  I have  alfo  another  objecl,  which, 
perhaps,  may  efcape  your  obfervation  : it  is 
any  wifh  to  promote  and  maintain  that  amiable 
and  meritorious  fpirit  of  Communication,  which 
tiow  prevails  among  the  greater  number  of  Na- 
turalifts.  Employed  in  cultivating  together  the 
vaft  field  of  Nature,  they  may  be  faid  to  live  in 
a community  of  labour  and  advantage  : if  one, 
therefore,  difeover  a fadt,*  it  is  of  little  import- 
ance whofe  name  is  attached  to  it. 

I befides  rely  on  the  judgment  of  perfons 
(killed  in  Anatomy,  to  diftinguifli  the  obferva- 
tions  which  arc  peculiar  to  myfelf ; and  I hope 
they  will  find  them  fufficicntly  numerous  to  juf- 
tify  my  confent  to  the  premature  publication  of 
thefe  l.cdlures.  1 may  be  permitted  to  cXprtffs 
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this  hope  with  the  greater  freedom,  as  I pretend 
to  no  other  merit  in  preparing  them,  than  that 
of  having  profited  by  a very  favourable  fituation. 

In  the  part  which  relates  to  Human  Anatomy, 

' 1 have  not  attempted  to  make  any  new  obferva- 

tions  : on  that  branch  of  the  fubject  I have  jult 
fa  id  what  appeared  necelTary  to  rccal  the  idea 
of  the  parts  to  the  Reader ; and  though  my  de- 
feriptions  have  actually  been  taken  from  the 
dead  fubject,  fomc  details  in  Neurology  except- 
ed, for  which  I have  followed  Saliattier  and 
Soemmering,  they  differ  from  thofe  of  my  pre- 
dccelfors  only  in  the  exprelffon. 

Citizen  Dumcril  has  almoft:  every  where  in- 
ferred his  new  nomenclature,  w hich  is  analogous 
to  that  propofed  by  Citizen  Cbaujfter^  and  which 
Citizens  Dumas  and  Girard  have  each  modified 
according  to  their  manner.  Without  attaching 
much  importance  to  this  improvement,  I may 
obferve,  that  it  would  be  ufeful,  were  Anatomifts 
to  agree  in  fixing  the  language  of  their  art. 

Phyfiology  occupies  only  an  accelTary  place 
in  thefe  Lectures.  I have  only  occafionally  in- 
troduced it,  to  diminifh  a little  the  unavoidable 
tedioufnefs  of  anatomical  deferiptions,  and  to 
point  Q«t  different  views,  which  Comparative 
Anatomy  may  furnilh  to  the  phyliologift. 

For  the  fame  purpofe  I have  fometimes  dated 
fafts,  which  belong  more  particularly  to  what 
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js  ftridlly  called  Natural  Hiftory.  It  was  fourth 
frequently  neceflary  to  remind  the  Reader  of 
fome  fact,  calculated  to  fupport  the  anatomical 
theories,  or  to  indicate  fome  corrections,  which 
the  obfervations  of  Comparative  Anatomy  ren- 
der neceflary  in  methodical  claflificatians. 

Such  arc  the  motives  which  have  induced  me 
to  publilli  thefe  Lectures.  I have  now  only  to 
exprefs  my  hope,  that  Naturalifts  will  not  ac- 
cufe  me  of  having  taken  this  ftep  too  haftily, 
and  that  the  utility  they  may  find  in  the  work 
will  appear  to  them  fufficient  to  excufc  its  pre- 
fent  imperfections. 

Grant  me  then  that  indulgence,  which,  if  not 
due  to  the  importance  of  this  Work,  is  at  leaft 
merited  by  the  fincere  and  refpectful  fentiments 
with  w'hich  it  is  prefented  to  you,  by  your  Dif- 
ciplc  and  Friend* 


G.  CUVIER. 


Garden  of  Plants, 
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LECTURE  FIRST. 

PRELIMINARY  OBSERVATIONS  UPON  THE 
ANIMAL  CECONOMY. 

Article  I. 

General  Viexvof  the  FunElions  of  Animal  l3odiei\ 

The  idea  of  Life  is  oncof  thofe  general  and  ob- 
feure  ideas  produced  in  us  by  obfervinga  certain, 
series  of  phaenomenapoflelling  mutual  relations, 
and  fucceeding  each  other  in  a conftant  order.. 
We  know  not  indeed  the  nature  of  the  link  that 
unites  thefe  phtenomena,  but  we  are  fenfiblc 
that  a connexion  muft  exift ; and  this  conviiftion 
is  fufficient  to  induce  us  to  give  it  a name,  whicK. 
the  vulgar  are  apt  to  regard  as  the  fign  of  a 
particular  principle,  though  in  fad  that  name 
can  only  indicate  the  totality  of  the  phsenomena 
which  have  occafioned  its  formation. 
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Thus,  as  the  human  bod/,  and  the  bodies  of 
feveral  other  animals  refcmbling  it,  appear  to 
refifl,  during  a certain  time,  the  laws  which 
govern  inanimate  bodies,  and  even  to  adl  oh  all 
around  them  in  a manner  entirely  contrary  to 
thofe  laws,  we  employ  the  terms  life  and  vital 
force  to  dehgnate  what  are  at  lead  apparent  ex- 
ceptions to  general  laws.  It  is,  therefore,  by 
determining  exactly  in  what  the  exceptions 
confift,  that  we  fliall  fix  the  meaning  of  thofe 
terms.  For  this  purpofe,  let  us  confider  the 
bodies  I have  mentioned,  in  their  adlive  and  paf- 
five  relations  with  the  reft  of  nature. 

For  example,  let  us  contemplate  a female  in 
the  prime  of  youth  and  health.  That  elegant 
voluptuous  form — that  graceful  flexibility  of  mo- 
tion— that  gentle  warmth — thofe  cheeks  crim- 
foned  with  the  rofes  of  delight — thofe  brilliant 
eyes,  darting  rays  of  love,  or  fparkling  with  the 
fire  of  genius — that  countenance,  enlivened  by 
falliesof  wit,  or  animated  by  the  glow  of  paflion, 
feem  all  united  to  form  a moft  fafeinating  being. 
A moment  is  fulfleient  to  deflroy  this  illufion. 
Motion  and  fenfc  often  ceafe  without  any  appa- 
rent caufe.  The  body  lofes  its  heat ; the  muf- 
cles  become  flat,  and  the  angular  prominences 
of  the  bones  appear;  the  luflrc  of  the  eye  is 
gone;  the  checks  aiul  lips  arc  livid.  ThcTe, 
however,  arc  but  preludes  of  changes  flill  more 
horrible-  The  flefli  becomes  fuccefllvely  blue, 
green,  and  black.  It  aftradla  humidity,  and 
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while  one  portion  evaporates  in  infe«ftious  ema- 
nations, another  diflblves  into  a putrid  fanica, 
which  is alfo fpeedily diffipated.  In  a word,  after 
a few  fliorc  days  there  remains  only  a fmall  num- 
ber of  earthy  and  faline  principles.  The  other 
elements  are  difperfed  in  air,  and  in  water,  to 
enter  again  into  new  combinations. 

It  is  evident  that  this  feparation  is  the  natu- 
ral effed:  of  the  adion  of  the  air,  humidity  and 
heat — in  a word,  of  external  matter  upon  the  dead 
body  ; and  that  it  has  its  caufc  in  the  eledive 
attradion  of  thofe  different  agents  for  the  ele- 
ments of  which  the  body  is  compofed.  "^hat 
body,  however,  was  equally  furrounded  by  thofe 
agents  while  living,  their  affinities  with  its 
molecules  were  the  fame,  and  the  latter  would 
have  yielded  in  the  fame  manner  during  life,  had 
not  their  cohefion  been  preferved  by  a power 
fuperior  to  that  of  thofe  affinities,  and  which 
never  ceafed  to  ad  until  the  moment  of  death. 

Of  all  the  phaenomena,  the  particular  ideas  of 
which  enter  into  the  general  idea  of  life,  this  is 
what  at  firft  fight  appears  to  conftitute  its  ef- 
fence,  fince  we  can  form  no  conception  of  life 
without  it,  and  fince  it  evidently  exifls  without 
interruption  until  the  inflant  of  diflTolution, 

But  a further  ftudy  of  any  living  body  con- 
vinces us,  that  the  power  which  preferves  the  • 
union  of  the  moleculae,  notwithftanding  the  ex- 
ternal forces  which  tend  to  feparate  them,  does 
not  confine  its  adivity  to  this  tranquil  opera- 
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tion,  and  that  the  fphere  of  its  adlion  extends 
beyond  the  bounds  of  the  living  body  itfelf. 
At  lealT:  it  does  not  appear  that  this  power  dif- 
fers from  that  which  attra6ls  new  moleculae  to 
depofit  them  between  thofe  that  already  ex  ill: : 
and  this  adlion  of  the  living  body,  in  attradling 
the  furrounding  moleculce,  is  not  lefs  conflant 
than  that  which  it  exercifes  in  retaining  its  own  ; 
for,  bcfides  that  the  abforption  of  the  alimentary 
matter,  its  converfion  into  nutritive  fiuid,  and 
its  fubfequent  tranfmiffion  to  all  the  parts  of 
the  body,  experiences  no  interruption,  and  con- 
tinues from  one  repaft  to  the  other  ; another  ab- 
forption conflantly  takes  place  at  the  external 
furface,  and  a third  by  the  effed:  of  refpiration. 
The  two  latter  are  thofe  only  which  exift  in  all 
living  bodies  which  do  not  digeft,  that  is  to 
fay,  in  all  plants.  ' 

Living  bodies  however  do  not  increafc  inde- 
finitely. Nature  has  afligned  to  each  limits 
-Avhich  it  cannot  exceed.  It  follows,  therefore, 
that  they  mufi:  lofe,  in  one  way,  a great  part  of 
what  they  gain  in  another;  and  indeed  an 
attentive  obfervation  has  convinced  us,  that 
tranfpiration,  and  anumberof  other  caufes,  tend 
continually  to  diminifh  their  fubfiancc, 

' This  confidcration  muft  modify  the  idea  which 
Sve  at  firft  formed  from  the  principal  ph.neno- 
"menon  of  life.  Inficad  of  a conflant  union  in  the 
moleculae,  we  cannot  avoid  obferving,  that  there 
is  a continual  circulation'  from  the  exterior  to 
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the  interior,  nnd  from  the  intciior  to  tb'-  exte- 
rior of  bodie*— a circulation  wlii'-h,  though 
unilortiily  {)rcr(:rvc(l,  is  notn  hllantling  fixc-l 
\,ii!iin  certain  limits,  'I  bus  living  l)o<Jics  may 
be  f ofjruicrcil  as  a kind  of  furnaces,  into  which 
inert  fubflanecs  arc  fucccflivcly  thrown,  which 
(ornhin.*  among  tlicmfclvcs  in  vari<njs  manners, 
maintain  a certain  j)lace,  and  perform  an  a>ltion 
dctcrmincil  by  the  natuie  of  the  crmibinations 
they  have  formed,  and  at  lafl  Hy  oM  in  order  to 
become  again  fubjcCf  to  the  Jaw  s of  inanimate 
nature. 

It  rnuR  l)c  obferved,  however,  that  there  i.s  a 
(Jilferencc,  dcj)ending  on  age  and  health,  in  the 
j)roportion  of  the  parts  which  enter  into  this 
torrent,  and  thofc  which  abandon  it  ; and  that 
the  velocity  of  the  motion  ufually  varies  ac- 
cording to  thedilVcrcnt  conditions  of  each  living 
body. 

It  aj)pears,  at  the  fame  time,  that  life  is  ter- 
minated bv  caufes  limilar  to  thofc  which  inter- 
rupt  all  other  known  motions ; and  that  the  hard- 
ening of  the  fibres,  and  the  obdrudtion  of  the 
velfcls,  render  death  the  neceflary  confequence  of 
life, as  repofe  is  of  motion,  even  though  the  crifis 
were  not  accelerated  by  innumerable  caufes 
which  arc  foreign  to  the  living  body. 

'i  his  general  and  common  motion  of  all  the 
parts  forms  fo  peculiarly  the  elTcnce  of  life, 
that  the  parts  which  are  feparated  from  a living 
body  foon  die,  bccaufe  they  polTefs  no  motion 
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of  their  own,  and  only  participate  in  the  general 
motion  produced  by  their  union.  Thus,  ac- 
cording to  the  exprellion  of  Kant,  the  mode  of 
exiftence  of  each  part  of  inanimate  bodies  be- 
longs to  itfelf,  but  in  living  bodies  it  refides  in 
the  whole. 

The  nature  of  life,  as  above  defcribed,  being 
once  well  afcertained  by  the  obfervation  of  the 
mod  conftant  of.  its  effe<5ts,  it  would  naturally 
be  wifhed  to  inveftigate  its  origin,  and  to  inquire 
how  it  is  communicated  to  the  bodies  it  ani- 
mates. Living  bodies  have  therefore  been 
traced  to  their  infancy  ; and  it  has  been  endea- 
voured to  carry  this  examination  as  near  aspof- 
lible  to  the  moment  of  their  formation.  But 
they  have  never  been  obferved  otherwife  than 
completely  formed,  and  already  enjoying  that 
vital  force,  and  producing  that  vortex-like  mo- 
tion, the  firft  caufe  of  which  we  are  defirous  of 
knowing.  In  fact,  however  feeble  and  minute 
the  parts  of  an  embryo,  or  of  the  feed  of  a plant, 
may  be  at  the  moment  we  are  firft  capable  of 
perceiving  them,  they  then  enjoy  a real  life,  and 
pofTefs  the  germ  of  all  the  phasnomena  which 
that  life  may  afterwards  develope.  Thefe  ob- 
lervations,  extended  to  all  the  clafles  of  living 
bodies,  lead  to  this  general  faeft,  that  there  are 
none  of  thofe  bodies  which  have  not  heretofore 
formed  part  of  a body  fimilar  to  itfelf,  front 
which  it  has  been  detached.  All  have  partici- 
pated in  the  ei^iftencc  of  other  living  bodies,  be- 
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fore  they  exercifed  the  fumflions  of  life  by  them- 
fclvcs  ; and  it  was  even  by  means  of  the  vital 
force  of  the  bodies  to  which  they  formerly  be- 
longed, that  they  were  cnablco.  to  develope  them- 
I'elves  fo  completely  as  to  become  capable  of 
enjoying  feparate  vitality  ; for,  though  the 
particular  adtion  of  copulation  is  neceflary  for 
the  produ(ftion  of  a number  of  fpecics,  many 
are  produced  without  it;  copulation,  therefore, 
is  only  a circumdance  peculiar  in  certain  cafes, 
and  docs  not  change  the  eflential  nature  of  ge- 
neration. It  appears  then  that  the  motion  pro- 
per to  living  bodies  has  really  its  origin  in  that 
of  their  parents.  It  is  from  them  they  have  re- 
ceived the  vital  impulfe  ; and  hence  it  is  evident, 
that,  in  the  adlual  date  of  things,  life  proceeds 
only  from  life,  and  that  there  exids  no  other 
except  that  which  has  been  tranfmitted  from 
one  living  body  to  another  by  an  uninterrupted 
fuccedion. 

Unable  to  afeend  to  the  origin  of  living 
bodies,  there  remains  then  within  our  reach  no 
fource  of  information  rcfpedling  the  real  nature 
ot  the  powers  which  animate  them,  except  the 
examination  of  the  compofition  of  thofe  bodies, 
that  is  to  fay,  of  their  texture,  and  the  compofi- 
tion of  their  elements  : for,  though  it  may  be 
truly  laid,  that  this  texture,  and  this  compofition, 
are  in  fome  manner  the  rel'ult  of  the  action  of 
the  vital  impulfe  which  has  given  them  being, 
and  \\hich  maintains  them  ; it  is  alfo  evident, 
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that  in  them  only  this  fmpulfe  can  have  its 
fource  and  foundation  : and  if  the  firft  union  of 
the  chemical  and  mechanical  elements  of  any 
living  body  has  been  effedled  by  the  vital  force 
of  the  body  from  which  it  defeended,  we  ought 
to  find  in  it  a funilar  power,  and  alfo  the  caufes 
of  that  power,  fince  it  has  to  exercife  a like 
adlion  in  favour  of  the  bodies  which  are  to  de- 
feend  from  it. 

But  this  compofition  of  living  bodies  is  too 
imperfedlly  known  to  enable  us  to  deduce 
clearly  from  it  the  effedls  they  exhibit.  We 
obferve,  in  general,  that  they  are  compofed  of 
fibres  or  laminae,  forming  altogether  a feries  of 
reticulated  fubftances  more  or  lefs  compa(5t, 
which  form  the  bafes  of  all  their  folids,  as  well 
of  thofe  that  are  mairy,’as  of  thofe  that  prefent 
the  appearance  of  laminae  and  filaments.  We 
are  acquainted  with  the  form,  the  confiftence, 
and  the  pofition  of  the  larger  of  thofe  folids  ; 
the  ramifications  of  the  mod  confiderable  of 
their  veffels,  and  the  courfe  of  the  fluids  they 
contain  : but  their  more  minute  branches,  and 
their  more  fecret  texture,  cannot  be  traced  by 
our  inftruments.  We  likewife  know  the  Che- 
mical cbaracflers  of  the  mofl:  apparent  of  the 
different  fluids  .and  concrete  fubftances  : we 
can  even  decompofe  them  to  a certain  point. 
This  analyfis,  however,  is  not  only  imperfed, 
fince  wc  cannot  recompofe  them,  but  the  phae- 

nomena  indicate*  that  there  muft  cxift  fcvcral 
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other  fluids  which  it  has  hitherto  been  impof- 
fible  for  us  to  difeover.  , 

The  efforts  hitherto  made  by  naturaliljs  to 
prove  a connexion  between  the  phienomena  of 
living  bodies  and  the  general  laws  of  nature, 
have  doubilefs  been  unfuccefsful.  It  would, 
however,  be  wrong,  on  that  account,  to  conclude 
that  thofe  phaenomena  are  abfolutely  of  a difl'er- 
ent  kind  ; but,  on  the  other  hand,  there  would 
be  much  temerity  in  refuming  this  talk,  while 
our  knowledge  of  the  bodies  in  which  the  phas- 
nomena  appear  is  fo  limited.  VVe  fliould  be  able 
to  give  only  an  empirical  expolition,  inflead  of 
a rational  fyflem.  .‘Ml  our  labours  on  organic 
oeconomy  mufl:  therefore  be  confined  to  its 
hiflory. 

If,  however,  our  knowledge  of  the  compofi- 
tion  of  living  bodies  be  not  fufheient  for  the 
explanation  of  the  phaenomena  they  exhibit, 
we  may  at  lead  employ  it  in  recognizing  thofe 
bodies  when  out  of  a date  of  adion,  and  in 
didinguidiing  their  remains  long  after  death  ; 
for  we  find  in  no  inert  body  that  fibrous  or  cel- 
lular texture,  nor  that  multiplicitv^  of  volatile 
elements  which  form  the  characters  of  organi- 
zation and  organized  bodies,  whether  in  thofe 
that  are  alive,  or  in  thofe  that  have  lived. 

We  know'  that  inert  folidsare  compofed  only 
of  polyasdrous  moleculae,  which  attract  each 
other  by  their  lides,  and  never  move  except  to 
feparatc—that  they  refolve  into  a very  fmall 

number 
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number  of  elementary  fubftances  with  refpedt 
to  our  inflruments — that  they  are  formed  of  the 
combination  of  thofe  fubftances,  and  the  accu-. 
mulation  of  thofe  molecules — that  they  grow 
only  by  the  juxta-pofition  of  new  molecules,  the 
rtrata  of  which  envelope  the  preceding  mafs — 
and  that  they  are  deflroyed  only  by  fome  me- 
chanical agent  feparating  their  parts,  or  fome 
chemical  agent  altering  their  combinations ; 
but  organized  bodies,  which  are  tillues  of  fibres 
and  laminae,  and  have  their  interftices  filled  with 
•fluids,  refolve  almoft  entirely  into  volatile  fub- 
flances,  are  produced  by  bodies  fimilartothem- 
felves,  from  which  they  do  not  feparate  until  they 
are  fufficiently  developed  to  adt  by  their  own 
force;  conftantly  aflimilate  foreign  fubftances, 
and  depofit  them  between  their  particles  ; grow 
by  an  internal  power,  and  finally  perifh  by  tliat 
internal  principle,  or  by  the  eft’ecl  of  life  itfelf. 

Origin  by  general  ion  ^ growth  by  nuiritioity 
termination  by  death,  are  the  general  and  com- 
mon charadteriftics  of  all  organized  bodies:  If, 
however,  there  are  bodies  which  perform  only 
thefe  functions,  and  thole  which  arc  fubfidiary 
to  them,  and  poflefs  only  the  organs  necelTary 
for  fnch  operations,  there  are  a great  number 
of  others  which  perform  particular  fundlions, 
that  not  only  require  appropriate  organs,  but 
nereffarily  modify  the  manner  in  which  the 
general  fundtions  are  pertormed,  and  the  organs 
proper  to  tliofe  fundlions. 
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Among  the  lefs  general  faculties  which  indi- 
cate organizration,  but  which  are  not  the  necef- 
fary  confequences  of  it,  the  faculty  of  fenfation, 
and  that  of  voluntary  motion,  in  whole  or  in 
part,  arc  the  mod  remarkable,  and  thofe  which 
have  the  grcntefl;  influence  on  the  other  func- 
tions. 

We  are  confeious  that  thefe  faculties  cxifl  in 
ourfelves,  and  weattributc  them,  by  analogy,  and 
from  their  apparent  exiftence,  to  a number  of 
other  beings,  whom  we  therefore  name  ant7na!ed 
beings,  or,  ufing  a Angle  word,  animals. 

It  appears  that  thefe  two  fliculties  are  necef- 
farily  connected,  the  idea  of fenjation  is  even  in- 
cluded in  that  of  ’voluntary  motion  ; for  we  can- 
not conceive  volition  without  defire,  and  unac- 
companied by  the  fentiment  of  pleafure  or  pain. 
There  may  indeed  cxift  inanimate  bodies,  that 
manifefl:  external  motion  produced  by  an  in- 
ternal principle  ; but  their  movements  are  of 
the  fame  nature  as  thofe  which  conAitute  the 
funtAions  eflential  to  life,  and  do  not  merit  the 
name  of  voluntary. 

On  the  other  hand,  the  bounty  which  nature 
difplays  in  all  her  productions,  does  not  permit 
us  to  believe  that  file  has  deprived  beings  fuf- 
ceptible  of  fenfation  ; that  is  to  fay,  of  pleafure 
and  pain — of  the  power,  in  a certain  degree,  of 
avoiding  the  one  and  purfuing*  the  other.— 
Amongthe  misfortunes  which  afflidt  our  fpecies, 
pne  of  the  rnoft  painful  is  the  fituation  of  a man 

of 
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of  courage  withheld  by  a fuperior  power  from 
refifting  oppreflion  ; and  the  poetic  fictions 
befl:  calculated  to  excite  compaflion,  arc  thofe 
which  reprefent  fentient  beings  inclofcd  with- 
in immoveable  bodies.  The  lighs  of  Clorinda 
ifiiiing,  with  her  blood,  from  the^  trunk  of 
a cyprefs,  would  arreft  the  fury  of  the  mod; 
favage  of  mortals *  *. 

But,  independently  of  the  chain  which  con- 
nedts  the  two  faculties,  and  the  double  fyftem 
of  organs  they  require,  they  are  accompanied  by 
fevcral  modifications  in  thofe  faculties  which 
are  common  to  all  organized  bodies  : thcfe  mo- 
difications, joined  to  the  two  firft  mentioned 
faculties,  are  what. more  particularly  confiitute 
the  nature  of  animals. 

With  refpedl  to  nutrition,  for  example,  vege- 
tables, which  are  attached  to  the  foil,  abforb 
immediately,  by  their  roots,  all  the  nutritive 

parts 


♦ In  this  elegant  illuftration,  Citizen  Cuvier  has  made  a very 
happy  ufe  of  the  fable  oi  'I'afTo  : 

‘ Pur  tragge  al  fin  la  fpada,  e con  gran  forza 
‘ Pereote  I’alta  pianta  ; O mcraviglia  : 

‘ Manda  fuor  fangue  la  rccifa  fcorza, 

‘ E fa'  la  terra  intorno  a fc  verraiglia  : 

' Tuto  fi  raccapriccia,  ct  pur  rinforza 
• ‘ J1  col}X),  cM  fin  vederne  ci  fi  configlia. 

‘ Allhor,  quafi  di  toraba,  ufeir  nc  fente, 

* Uii’  iiidiftinto  gemito  dolcnte.  &e.’ 

See  La  Qitrujahmmi  Libcrata Cant*  \I1I. 
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parts  of  the  fluids  which  they  imbibe.  Thefe 
roots  are  fubdivided  to  extreme  minutenefs; 
they  penetrate  into  the  fmalleft  interftices,  and 
proceed,  if  it  may  be  fo  faid,  to  feek  at  a diftance 
food  for  the  plant  to  which  they  belong.  Theip 
aftion  is  tranquil  and  uniform,  and  never  is  in- 
terrupted except  when  deprived  by  drought  of 
the  juices  which  they  require. 

Animals,  on  the  contrary,  which  are  not  fixed, 
and  which  frequently  change  their  place,  can 
tranfport  with  ihcmfelves  a portion  of  the  fub- 
ftances  neceffary  for  their  nutrition  : they  have 
therefore  received  an  internal  cavity,  into  which 
they  depofit  the  matters  deflined  for  their  ali- 
ment; and  the  inward  furfaces  of  this  cavity  are 
furniflied  with  innumerable  abforbing  pores  or 
veffels,  which,  according  to  the  energetic  expref- 
fion  of  Boerhaave,  are  real  ittiernal  roots : the 
magnitude  of  this  cavity,  in  a number  of  ani- 
mals, permits  them  to  introduce  folid  fubftan^ 
•ces  into  it.  It  was  neceffary,  then,  that  they 
lliould  have  infiruments  for  dividing  thofe  fub- 
ftances,  and  liquors  for  diffolving  them.  In  a 
word,  with  fuch  animals  nutrition  does  not  im- 
mediately commence  upon  the  abforption  of 
the  fubftances  which  the  foil  or  the  atmofphere 
furnifh  them.  It  is  neceffa'rily  preceded  with 
a vaft  number  of  preparatory  operations,  the 
whole  of  which  conftitute  digefiion. 

Thus,  it  appears,  that  digeftion  is  a fundion  of 
•a  fecondary  order,  proper  to  animals,  the  exig- 
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ence  of  which,  as  well  as  of  the  alimentary  canal 
in  which  it  is  performed,  is  rendered  neceflary  by 
the  faculty  they  poffefs  of  voluntary  motion  ; but 
this  is  not  the  only  confequence  of  that  faculty.- 

The  faculties  of  vegetables  being  very  few, 
their  organization  is  very  fimple ; almofl:  all 
their  parts  are  compofed  of  fibres,  which  are 
either  parallel,  or  diverge  very  little.  Farther, 
their  fixed  pofition  admits,  that  the  general 
motion  of  their  nutritive  fluid  may  bepreferved 
by  fimple  external  agents.  It  appears  that  it 
proceeds  upwards,  by  the  effedt  of  the  fudion  of 
their  fpongy  or  capillary  texture,  and  the  eva- 
poration which  takes  place  at  their  top,  and  that 
its  motion  in  that  diredtion  is  the  more  rapid 
in  proportion  as  the  evaporation  is  great.  It  - 
appears  alfo  that  the  motion  of  this  fluid  may 
even  become  retrograde,  when  it  ceafes  to  flow  in 
its  ufual  courfe,  or  changes  into  abforption  by 
the  coolnefs  and  humidity  of  the  air. 

It  is  not  only  neceflary  that  animals  deflined 
continually  to  change  their  place  of  exiflence, 
and  to  live  in  all  kinds  of  fituations  and  tempe- 
ratures, fliould  polTcfs  within  themfelves  an 
active  principle  of  motion  for  their  nutritive 
fluid  ; but,  their  more  numerous  and  more  de- 
veloped faculties  requiring  a much  greater 
complication  of  organs,  their  various  parts 
being  differently  formed,  often  atadiftance  from 
each  other,  and  even  capable  of  changing  their 
rcfpcdlivc  pofitions  and  diredUons,  means  more 
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powerful,  and  otherwife  difpofed  than  in  vege- 
tables, are  neceflary  for  tranfmitting  this  fluid 
through  fuch  a multiplicity  of  intricate  wind- 
ings. 

In  the  greater  part  of  animals,  therefore,  this 
fluid  is  contained  in  innumerable  canals,  which 
are  the  ramifications  of  two  trunks  communica- 
ting with  each  other,  in  fuch  a manner  that  the 
one  receives  in  its  roots  the  fluid  which  the 
other  has  puflied  into  its  branches,  and  carries  it 
back  to  the  centre,  to  be  again  driven  forward 
from  that  point. 

Where  the  two  great  trunks  communicate, 
the  heart  is  placed:  it  is  merely  an  organ,  the 
contrad:ions  of  which  drive  this  fluid  forward 
w'ith  great  force  into  all  the  ramifications  of  the 
arterial  trunk.  It  has  two  orifices,  the  valves 
of  which  are  fo  difpofed  that  the  fluid  contained 
in  the  whole  vafcular  fyftcm  can  proceed  in  no 
other  manner  than  in  that  we  have  pointed  out; 
that  is  to  fay,  from  the  heart  towards  the  other 
parts  of  the  body  by  the  arl^ries,  and  from  thofc 
parts  back  to  the  heart  by  the  veins. 

In  this  movement,  by  rotation,  confifts  the 
circulation  of  the  blood,  w hich  is  another  func- 
tion, of  a fecondary  order,  proper  to  animals, 
and  of  which  the  heart  is  the  principal  agent 
and  the  regulator;  but  this  fundion  is  not  fo 
necclTarily  conncdled  with  the  faculties  of  fen.- 
fation  and  motion,  as  the  fundlion  of  digef- 
tion  is;  for  two  numerous  claffes  of  animals 
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are  completely  deprived  of  circulation,  and 
are  nouriflied  like  vegetables,  by  (imply  im- 
bibing a fluid  which  is  prepared  in  the  inteftinal 
canal. 

In  the  animals  that  have  a circulation,  the 
blood  appears  to  be  merely  a vehicle  which  is 
continually  receiving  from  the  alimentary  canal, 
from  the  external  furface  of  the  body,  and  from 
the  lungs,  different  fubftances,  which  are  inti- 
mately incorporated  with  it,  and  with  w’hich  it 
replaces  thofe  it  furnifhes  to  all  the  different 
parts  of  the  body  for  their  prefervation  and 
growth.  It  is  on  its  paffage  to  the  extremities 
of  the  arteries  that  the  blood  effecfls  the  real  nu- 
trition of  the  parts  ; and  alfo  changes,  in  its 
paffage,  its  nature  and  its  colour:  and  it  is  only 
by  the  acceflion  of  the  different  fubflanccs  which 
I proceed  to  point  out,  that  the  vcinous  blood  is 
rendered  proper  for  nutrition,  or,^in  one  word, 
becomes  arterial  blood. 

It  is  by  particular  veffcls,  called  lymphatics^ 
that  the  veinous  blood  receives  the  fubflahees 
with  which  the  fkin  and  the  alimentary  canal 
fupply  it.  By  them,  alfo,  it  receives  even  the 
refiduum  of  nutrition,  and  the  particles  which  are 
detached  from  difterent  parts,  to  be  carried  out 
of  the  body  by  various  excretions. 

With  refpeeft  to  the  lungs,  the  air  that  pene- 
trates into  them  produces,  w'ith  the  veinous 
blood,  a kind  of  cornbuftion,  which  appears  to 
be  neceffary  to  the  exirtcncc  of  all  organized 
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bodies;  for  it  takes  place  in  them  all^  though 
in  very  different  ways. 

Vegetables,  and  animals  which  have  no  circu- 
lation, rrfpire  throughout  the  whole  of  their 
furface,  or  by  veflels  which  introduce  the  air  at 
different  points  into  the  interior  of  their  bodies. 
No  animals  refpire  by  a particular  organ,  except 
thofe  that  have  a real  circulation,  becaufe,  in 
them,  the  blood  coming  from  one  common 
fource,  the  heart,  to  which  it  conflantly  returns, 
the  velfels  that  contain  it  are  lb  difpofed  tliat  it 
cannot  arrive  at  the  other  parts  until  it  has 
paffed  through  the  lungs.  This,  however,  can- 
not take  place  in  vegetables,  or  in  thofe  animals 
in  which  this  Huid  is  cvery-where  diffufed  in  an 
uniform  manner,  without  being  contained  in 
velfels. 

Flence  it  appears  that  pulmonary  or  branchial 
refpiration  is  a function  of  a third  order,  the 
exigence  of  which  depends  on  that  of  circula- 
tion, and  which  is  one  degree  removed  from 
thofe  faculties  that  charadlerize  animals. 

It  is  not  fo  w'ith  generation,  as  the  manner  in 
which  this  aeff  is  performed  by  animals  does  not 
depend  on  their  particular  faculties,  at  lead 
W'ith  regard  to  the  fecundation  of  the  ova ; for 
the  faculties  they  polfefs,  of  moving  and  ad- 
vancing tov/ards  each  other,  of  defiring  and 
enjoying,  has  fitted  them  for  tading  all  the 
delights  of  love:  with  refped  to  the  purely 
mechanical  part,  their  fpermatic  fluid  has  no 
!•  C occafion 
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occafion  for  any  envelope,  and  is  capable  of 
being  tranfmitted  diredly  to  the  ova;  but  in 
vegetables^  which  do  not  poffefs  within  them- 
' felves  the  power  of  diredling  this  fluid,  it  was 
iiecefTary  that  it  fliould  be  enclofed  in  little  cap- 
fules,  which  are  fufceptible  of  being  tranfported 
by  the  winds,  and  which  form  what  is  called  the 
pollen  of  the  jiamina : thus,  while  animals,  for  the 
performance  of  moft  of  their  other  functions, 
have,  in  confequence  of  faculties  peculiar  to 
themfelves,  received  more  complicated  organs, 
they  are  enabled,  by  thofecharadteriftic  faculties, 
to  exercife  the  fundlions  of  generation  in  a 
manner  more  Ample  than  vegetables. 

Thefe  examples  fhew  how  much  influence  the 
faculties  of  fenfation  and  motion,  w'hich  animals 
poflTefs  in  addition  to  thofe  of  vegetables,  have 
over  the  organs  of  all  the  other  faculties  which 
' are  common  to  both  thefe  kind  of  beings.  The 
comparifon  which  we  fliall  hereafter  make  of  the 
different  orders  of  animals,  will,  in  the  fame 
manner,  demonflrate  that  the  modifications  of 
their  principal  functions  exercife  a fimilar  in- 
fluence on  all  the  others : — Such  is  the  union 
and  harmony  which  prevails  in  all  the  parts  of 
living  bodies. 

We  have  thus  deferibed  the  principal  fundlions 
which  compofc  the  animal  oeconomy.  It  is 
obvious  that  they  may  be  divided  into  three  dif- 
tiii(fl  orders.  There  arc  fomc  which,  in  confii- 

tiiting  animals  what  they  are,'  fit  them  for  ful- 
filling 
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filling  the  part  that  nature  has  afhgncd  to  them 
in  the  general  arrangement  of  the  univerfe — in 
a word,  which  would  be  fufiF.cicnt  for  their 
exiftence,  if  that  exigence  were  only  momentary. 
Thefe  are  the  faculties  of  fenfation  and  motion  : 
The  latter  enables  them  to  execute  certain 
acTiions,  and  the  former  determines  their  choice 
of  the  particular  adlions  they  are  capable  of  per- 
forming. Each  animal  may  be  confidercd  as  a 
partial  machine,  co-operaring  with  all  the  other 
machines,  the  whole  of  which  form  the  univerfe: 
the  organs  of  motion  are  the  wheels  and  levers, 
in  fhort,  all  the  padive  parts;  but  the  aeflive 
principle,  the  fpring  which  gives  the  impulfe  to 
every  part,  relidcs  only  in  the  fenfitive  faculty, 
without  which  the  animal,  plunged  in  a continual 
dumber,  would  be  reduced  to  a Hate  purely 
vegetative; — plants  thcmfelvcs,  as  Buflbn  has 
obferved,  may  be  called  animals  which  deep. 
Thefe  two  fundlions  form  the  drll  order,  and  are 
termed  animal  fun^ions.  But  animal  machines,- 
unlike  chofe  we  condrudl,  polfefs  an  internal 
principle  of  prefervation  and  reparation.  This 
principle  condfts  in  the  union  of  the  different 
functions  which  ferve  to  nourifh  the  body,  that 
IS  to  fay,  dtgejiion,  ahjorplion^  circulation^  refpira- 
tfon,  tran/piratioHy  and  the  excretions.  Thefe  form 

the  fecond  order,  and  are  denominated  vital 
funBions. 

Finally,  the  duration  of  each  animal’s  life 
being  determined  according  to  its  kind,  genera- 
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iion  is  a funclioii  of  a third  order,  by  which  the 
individuals  that  periih  are  replaced  by  others> 
and  the  exifl-cnce  of  each  fpccies  maintained. 

Having  confidered  thefe  funeftions  with  refpe6t 
to  themfeivcs,  and  to  their  reciprocal  relations, 
we  fiiall  next  examine  the  organs  by  which  they 
are  performed. 


Article  II. 

General  Idea  of  the  Organs  of  xvhich  the  Animal 
Body  is  compofed. 

]N  o part  of  the  animal  body  is  compofed  en- 
tirely of  folid  particles  ; they  all  yield  fluids  by 
exprcflion,  or  lofc  thetn  by  cxficcation  ; and  they 
all  exhibit  the  appearance  of  an  arcolated  or 
reticular  texture. 

The  mechanical  divifion  of  the  folids  condu(fIs 
us,  in  the  laft  rcfult,  to  laracllae,  or  filaments, 
which  feem  to  be  the  elementary  moleculae. 
When  the  lamellae  are  feparate,  and  intercepted 
by  fenfiblc  vacancies,  they  form  what  is  called 
ccllulofity.  This  cellulofity  not  only  envelopes 
and  j)ervadcs  the  mofl  denfc  parts,  but  it  ap- 
pears to  form  almofl:  always  their  bafis ; for 
membranes  confifl  only  of  a more  con.pa.t  cel- 
lulofity, the  lamcllaj  of  which  are  more  clofcly 
approximated,  and-  placed  more  exaeJy  above 

each 
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each  other,  and  are  rcfolved  into  an  ordinary 
cellulolity  by  maceration.  The  veflcls  are 
merely  membranes  rounded  into  cylinders.  All 
the  foft  parts  of  the  body,  the  fibres  excepted, 
feem  to  be  an  aflemblage  of  velPels,  difiering  Irom 
each  other  only  according  to  the  nature  of  the 
fluids  they  contain,  and  by  their  number,  their 
diredion,  and  the  flrudure  of  their  coats. 

The  chemical  analyfis  of  thefe  fubllances, 
folids  as  well  as  fluids,  exhibit  only  a few  prin- 
ciples, almofl;  all  of  which  arc  to  be  found  in 
each  of  them,  though  in  very  tliflerent  propor- 
tions. Some  earths,  fome  fairs,  phofphorus, 
carbon,  azote,  hydrogen,  oxigen,  a little  fulphur, 
and  a little  iron,  combined  in  a great  variety  of 
ways*  produce  difterent  compolitions,  viz.  gela- 
tine, albumen,  and  fibrous  matter,  6cc.  which, 
uniting  in  their  turn,  form  animal  folids  and 
fluids,  Tuch  as  we  know  them.  But,  diftant  as 
we  are  from  a complete  analyfis,  we  fee  enough 
to  convince  us,  not  only  that  w e alter  thefe  com- 
pofitions  by  our  experiments,  but  alfo  that 
feveral  of  their  principles  entirely  efcape  our 
inflruments. 

The  general  organ  by  which  we  exercife  the 
faculty  of  fenfation,  is  the  medullary  fubftance. 
in  all  the  animals  in  which  w'e  can  diftinguifh 
it,  that  lubflance  is  divided  into  filaments,  which, 
arifing  from  certain  centres,  diftribute  them- 
ielvcs  over  mofi;  parts  ot  tlie  body,  where  they 
appear  to  ferve  other  purpofes  befides  that  of  pro- 
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curing  fenfations.  The  centres  from  which  thofe 
nervous  cords  proceed,  communicate  with  each 
other  in  a manner  more  or  lefs  intimate,  and 
feveral  of  the  filaments  feem  of  no  other  ufe  than 
to  eftablifli  thofe  communications. 

A nerve,  when  touched  by  a foreign  body, 
caufes  the  fenfation  of  pain,  though  its  contacfl 
with  the  parts  of  the  body  which  are  naturally 
contiguous  to  it,  produces  no  fenhble  eifecT:  in 
a ftate  of  health.  The  nerves,  by  which  we  dif- 
cern  external  objects,  are  provided,  at  their 
extremities,  with  organs,  each  of  which  are  dif- 
pofed  in  a particular  manner,  and  which  always 
polTefs  an  admirable  relation  to  the  nature  of 
the  obje^Sl:s,  a knowledge  of  which  each  of  thefe 
fenfes  is  defined  to  convey  to  us. 

The  general  organ  of  motion  is  the  flefhy  or 
mufcular  fibre.  This  fibre  contrads  itfelf  by 
volition;  but  the  will  only  exercifes  this  power 
through  the  medium  of  the  nerves.  — Every 
flefliy  fibre  receives  a nervous  filament ; and  the 
obedience  of  the  fibre  ceafes,  when  the  communi- 
cation of  that  filament  with  the  reft  of  the  fyftem 
is  interrupted.  •Certain  external  agents,  applied 
immediately  to  the  fibre,  likewife  caufc  contrac- 
tion : and  they  prefcrve  their  adtion  upon  it,  even 
after  rhe  fedlion  of  its  nerve,  or  its  total  fepara- 
tion  from  the  body,  during  a period  which  is 
longer  or  ftio  te  in  different  fj  eci  s of  animals. 
This  faculty  of  the  fibre  is  called  its  irritability. 
Docs  it  in  the  latter  cafe  depend  upon  the  por- 
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tion  of  the  nerve  remaining  in  the  fibre  after  its 
fedion,  which  always  forms  an  dFcntial  part  of 
it?  Or  is  the  influence  of  the  will  itfelf  only  a 
particular  circumflance,  and  the  effecf  of  an 
irritating  adlion  of  the  nerve  on  a faculty  in- 
herent in  the  mufi  ular  fibre?  Haller  and  his 
followers  have  adopted  the  latter  opinion;  but 
every  day  feems  to  add  to  the  probability  ot  the 
oppofite  theory. 

Be  this  as  it  may,  all  the  internal  parts  of 
the  bodies  deflined  to  produce  a comprdTion  on 
the  fubllances  they  contain,  have  their  parietes 
furnilhed  with  flelhy  fibres,  and  receive  nervous 
filaments;  fuch  is  the  cafe  with  the  arteries,  the 
inteflines,  the  heart,  &c.  But  the  principal  ufe 
of  thefe  fibres  is  the  formation  of  mufcles.  This 
is  the  name  given  to  the  bundles  of  flefhy  fibres, 
the  extremities  of  which  are  attached  to  the 
moveable  parts  of  the  animal  body.  When  the 
fibre?  which  compofe  the  mufcle  fliorten,the  two 
points  to  which  it  is  attached  are  brought  to- 
wards each  other  : this  is  the  foie  means  by 
which  all  the  external  motions  of  the  body  and 
the  members,  even  thofe  which  are  neceiTary  for 
removing  the  body  entirely  from  one  place  to 
another,  are  produced. 

Animals  that  can  only  crawl  have  their  mufcles 
attached  to  di  fferent  parts  of  their  fkin,  on  which 
they  alternately  produce  dilatations  and  contrac- 
tions, which  are  the  only  motions  of  which  they 
are  fufceptible  : but  thofe  which  are  capable  of 
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moving  themfelves  by  fteps  or  otherw'ifc,  either 
wholly  or  partially,  have  their  mufcles  attached 
to  hard  parts  placed  externally  or  internally. 
Thofe  parts  perform  the  office  of  levers,  and 
have  points  of  fupport  on  each  other,  which  are 
called  their  articulations. 

All  the  hard  parts  taken  together  form  the 
fkeleton.  When  they  arecovered  by  the  mufcles, 
they  receive  the  name  of  bone;  when  they  cover 
mufcles,  they  are  denominated  ffiell,  cruft,  or 
fcale,  according  to  their  degree  of  confiftency. 
In  both  cafes  they  always  enclofe  vifeera,  and 
determine  tfie  exterior  form  of  the  body,  and 
the  proportions  of  its  different  parts. 

The  articulations  are  provided  with  as  many 
mufcles  as  are  neceffary  for  the  different  move- 
ments of  which  they  are  fufceptible ; each  mufcle 
moving  the  bone  to  which  it  is  attached,  in  its 
proper  direction.  They  may  be  regarded  as  the 
moving  powers.  Their  force,  the  point  of  their 
infertion,  and  the  length  and  weight  of  the  parts 
attached  to  the  lever  they  have  to  move,  deter- 
mine the  velocity  and  the  duration  of  the  motion 
they  are  capable  of  producing.  On  thefe  diller- 
ent  circumftances  depend  the  force  of  leaping, 
the  extent  of  flight,  the  rapidity  of  the  race,  and 
the  prchenfile  power  poffeffcd  by  different  fpccics 
of  animals;  but,  as  we  have  already  obferved, 
ail  this  or .anization  would  remain  immoveable, 
were  it  not  animated  by  the  nervous  Cyffcm. 

The  foft  white  fubflancc  which  forms  the 

cffcncc 
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elTence  of  this  fyilem,  is  divided  into  fiiamentit 
that  approach  each  other,  and  unite  in  bundles, 
which  contain  more  filaments  in  proportion  as 
they  arc  traced  nearer  to  the  common  fafciculus 
of  all  the  nerves,  called  the  fpinal  marrow,  the 
anterior  extremity  of  which  is  joined  to  the  brain, 
that  is  to  fay,  to  a medullary  mafs  of  more  or 
Icfs  magnitude,  and  dili'erently  formed  accord- 
ing to  the  various  kinds  of  animals. 

From  the  action  of  external  bodies  on  our  ow  n, 
tve  perceive  that  the  nerves  affected  by  that 
aiftion  communicate  with  the  common  lafciculus, 
and  that  it  communicates  with  the  brain.  A 
ligature  or  a rupture  intercepts  the  phyhcal 
communication,  and  deftroys  fenfation. 

The  only  fenfe  which  belongs  generally  to  all 
animals,  and  which  pervades  almoff  the  whole 
furface  of  the  bodies  of  each  of  them,  is  that  of 
feeling.  It  refides  in  the  extremities  of  the 
nerves  which  are  diflributed  to  the  fkin,  and 
makes  us  fenfible  of  the  refiltancc  of  bodies,  and 
their  temperature. 

1 he  other  fenfes  feem  to  be  only  modifica- 
tions ot  this  one,  but  more  exalted,  and  capable 
ot  receiving  more  delicate  imprelfions.  Everv 
one  knows  that  the  other  fenfes  are  feeintr,  which 
rclides  in  the  eye  ; hearing,  which  belongs  to  the 
ear ; Imclling,  w hich  is  attached  to  the  mem- 
branes within  the  nofc;  and  tailing,  the  feat  of 
which  is  in  the  furface  of  the  tongue.  Thcfe 
fenfes  are  almoil  always  fituated  in  the  fame 

extremity 
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extremity  of  the  body  which  contains  the  brain, 
and  which  we  call  the  head. 

Light,  the  vibrations  of  the  air,  the  volatile 
emanations  which  float  in  the  atmofphere,  and 
faline  particles  Ibluble  in  water,  or  faliva,  are 
the  fubftances"  which  adt  on  thefe  four  fenfes; 
and  the  organs,  which  tranfmit  the  adlion  to  the 
nerves,  are  appropriate  to  the  nature  of  each. 
The  eye  prefents  tranfparent  lenfes  to  the  light, 
which  refradt  its  rays.  The  ear  offers  mem- 
branes and  fluids  to  the  air,  which  receive  its 
concufiions.  The  nofe  inhales  the  air  which  is 
to  go'  to  the  lungs,  and  feizes,  in  their  palfage, 
the  odoriferous  vapours  it  contains.  Finally, 
the  tongue  is  covered  with  fpongy  papillae, 
which  imbibe  the  favory  liquids  that  are  taken 
into  the  mouth. 

By  thefe  means  we  obtain  a knowledge  of 
what  paffes  around  us  : but  the  nervous  fyflem 
likewife  makes  us  acquainted  with  a great  deal 
of  what  pafles  within  us.  Independently  of 
thofe  internal  pains  which  indicate  fome  difor- 
der  in  our  organization,  and  the  difagreeabic 
(late  in  which  we  are  placed  by  hunger,  thirft, 
and  fatigue,  it  is  in  confequcncc  of  the  opera- 
tion of  this  fyflem  that  wc  experience  the  agonies 
of  fear,  the  emotions  of  pity,  the  defires  of  love. 
Scnfaiions  of  this  lafl  kind  feem,  however,  to  be 
rather  the  effedls  of  the  re-adlion  of  the  nervous 
fyflem,  than  immediate  impreflions;  though,  at 
the  fight  of  any  imminent  danger,  wc  haflen  to 
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avoid  it  before  it  appears  that  the  mind  has  had 
time  to  acl ; and  the  fame  obfcrvation  applies  to 
the  tranfports  we  feel  on  the  prefence  of  a 
beloved  objcd:,  or  to  the  tears  we  flied  over  the 
fpedacle  of  fuffer  ng  virtue.  Thefe  effedls  of 
the  nervous  fyftem  are  produced  by  numerous 
communications  which  particular  nerves,  called 
fympatbelics,  eftablifli  between  dilferent  branches 
of  the  general  trunk,  by  means  of  which  the 
imprcflions  arc  rranfmitted  more  rapidly  than 
by  the  brain.  The  knots  called  ^.7;/^//.;,  when 
they  arc  conliderable,  are  each  a kind  of  fecon- 
dary  brim;  and  it  is  obfervaMc,  that  they  are 
larger  and  more  numerous  in  proportion  as  the 
principal  brain  is  Icfs. 

The  faculty  of  fenfation,  and  that  of  contrac- 
tion, the  firll  of  which,  in  mefl  animals,  is  ex- 
clufnely  aj  pi  Oj  riated  to  the  nervous  fubfiance, 
and  the  feconj  to  the  Hclliy  fibre,  appears  to  be 
equally  diffufed  in  all  the  parts  of  certain  gela- 
tinous animals,  in  which  we  cannot  perceive 
either  fibres  or  nerves. 

It  is  by  the  means  of  thefe  two  faculties  that 
animals  teel,  defire,  and  are  enabled  to  provide 
for  their  wants.  The  moll;  irrefiftible  feeling 
ot  all  is  that  of  hunger,  which  conflantly  re- 
minds the  animal  of  the  nccelTity  of  procuring 
new  materials  for  its  nutrition.  This  .third 
funclion  commences  in  the  mouth,  into  which 
the  aliments  are  taken,  and,  when  they  are  folid, 
mafticatedand  moiffened  with  difiblving  liquors  | 
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thence  they  traverfe  the  alimentary  canals  which 
is  longer  or  (horter,  and  more  or  lefs  convoluted 
and  dilated  in  different  animals,  and  the  parietes 
of  which  are  compofed  of  feveral  continued  tu- 
nics, analogous  to  thofe  which  form  the  external 
teguments  of  the  body. 

Thefe  coats  acff;  in  a mechanical  manner  on 
the  fubftances  which  they  contain,  by  flight 
contradlions  of  their  fibres,  and  in  a chemical 
manner  by  the  liquors  which  are  poured  out 
within  them. 

The  firft  dilatation  of  the  alimentary  canal  is 
called  the  ffomach.  There  are  fometimes  feve- 
ral ftomachs,  or  fcvcral  divifions  of  that  organ  ; 
its  parietes  yield  a liquid  which  reduces  the  ali- 
ments to  a homogeneous  pulp,  during  the  time 
they  remain  in  it.  The  remainder  of  the  canal  is 
more  particularly  called  bowels  or  inteftines. 
Independently  of  the  juices  which  the  different 
coats  of  the  bowels  produce,  there  are  fome  which 
are  feparated  from  the  mafs  of  blood  by  glands, 
and  which  penetrate  the  inteflinal  canal  by  par- 
ticular conduits.  The  moft  remarkable  and 
the  moff  general  of  thefe  glands  are  the  liver 
and  the  pancreas.  The  firft,  which  fccrctes  the 
bile,  is  always  of  a confidcrablc  fize;  and  be- 
fidcs  the  clfedl  of  its  liquid  on  the  inteftines, 
produces  another  very  remarkable  cffedl  on 
the  blood  itftlf,  from  which  it  removes  feveral 
principles. 

It  is  in  the  inteftines  that  the  aliments  under- 
go 
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*ro  that  change  which  fits  them  for  nutrition. 
The  nutritive  part  is  abforbed,  during  the  of 
digeftion,  either  by  the  pores  of  the  canal  itlelf, 
in  animals  that  have  no  circulation,  or,  in  thofc 
that  have,  by  very  fmall  veflels  which  condiuft 
it  into  the  general  fyftem  of  nutritive  vefiels. 
Thofc  fmall  vclTels  are  called  lymphatics.  They 
are  very  diftinfl  from  the  veins,  in  animals  whofe 
ftruflure  mofl:  refcmbles  that  of  man;  In  the 
more  inferior  animals  they  become  gradually 
more  like  the  veins,  and  cannot  be  difiinguifhed 
from  them  in  thofe  which  have  white  blood. 
The  membranes  which  com{:x)fc  the  lymphatic 
vclTels  and  veins,  are  thin,  and  w’ithout  apparent 
fibres.  Internally  they  are  fiirnifhed  with  valves, 
all  opening  in  the  diretllion  in  which  the  fluid 
they  convey  has  to  flow',  that  is  to  fay,  towards 
the  heart.  The  arteries,  on  the  contrary,  are 
flrong  and  mufcular,  but  have  no  valves;  the 
vigorous  impulfe  of  the  heart  is  fufficient  to  im- 
prefs  a conflant  diredtion  on  the  blood  they 
contain. 

But  the  chyle,  or  the  liquor  produced  by  di- 
geflion,  is  not  fufficient  for  renewing  the  veinouS 
blood,  and  rendering  it  fit  for  the  nutrition  of 
the  different  parts  of  the  body.  It  is  necelTary 
that  it  ffiould  experience  the  contadl  of  the  air 
before  it  enter  into  the  arterial  fyflem.  This  is 
clfedled  by  refpiration.  The  organs  of  refpira- 
tion,  in  animals  which  have  blood  vefTels,  con- 
fift'in  a ramification  of  thofe  veflels,  which  in- 
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creafes  their  furface  to  fuch  a degree,  that  almoft 
all  parts  of  the  fluid  are  feparated  from  the  fur- 
rounding  element  by  only  a very  thin  pellicle, 
which  cannot  obftrucfl:  its  adtion.  This  ramifi- 
cation takes  place  on  the  furface  of  certain  folds 
or  lamellae  in  aquatic  animals,  and  on  that  of 
certain  cells  in  aerial  animals.  In  the  firfl:  cafe 
the  organ  is  denominated  branchi£y  in  the  fecond 
lungs.  In  animals  which  have  no  velfiels,  the 
air  reaches  all  parts  of  the  body,  and  adts  on  the 
nutritive  fluid  at  the  fame  moment  in  which 
that  fluid  combines  with  the  parts  of  the  body 
which  it  is  deftined  to  nourifli.  This  is  the  cafe 
with  infedts  that  have  trachea.  It  will  bceafily 
conceived  that  there  muft  be  mufcular  organs 
appropriated  to  each  of  thofe  fpecies  of  refpira- 
tion  deftined  to  attradl  or  impel  the  ambient  fluid 
towards  the  place  where  it  has  to  adl  upon  the 
blood.  This  office  is  performed  by  the  ribs,  the 
diaphragm,  the  mufcles  of  the  abdomen,  the 
flaps  of  the  gills,  and  fevcral  other  parts,  accord- 
ing to  the  nature  of  the  animal. 

The  air  cannot  be  employed  in  the  formation 
of  the  voice,  except  in  the  animals  that  refpirc 
by  cellular  lungs,  becaufc  it  is  in  them  only  that 
it  enters  by  a linglc  and  lengthened  tube.  At 
one  or  two  parts  of  this  tube  there  arc  mem- 
branes fufccptible  of  tcnlmn,  which  vibrate 
when  the  air  adls  upon  them,  and  thereby  pro- 
duce the  various  founds  which  we  call  the  voice. 
The  animals  w'hich  have  no  voice,  properly  fo 
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called,  are  not,  however,  deprived  of  the  power 
of  producing  certain  founds,  but  they  are  pro- 
duced in  them  by  other  means. 

The  blood,  on  its  paflage  into  the  organ  of 
refpiration,  experiences  a kind  of  combuftion, 
which  removes  a part  of  its  carbon,  carrying  it  olT 
under  the  form  of  carbonic  acid,  and  which 
thereby  augments  the  proportion  ot  its  other 
elements.  The  cilecl  of  this  procefs  on  the 
refpired  air,  is  to  deprive  it  of  its  oxygen,  which 
is  the  only  aeriform  fluid  that  can  be  fcrviceable 
to  refpiration.  Its  effect  on  the  blood  is  Icfs 
known:  we  know  that  it  heightens  the  colour 
of  the  blood  in  red-blooded  animals,  and  gives 
it  the  power  of  exciting  the  heart  to  contrac- 
tion. There  is  even  reafon  to  believe  that  it 
is  this  aclipn  of  the  air  on  the  blood  which 
gives,  indirecftly,  to  the  flefhy  fibres  their  con- 
tractile power.  It  is  (till  neceffary  that  the 
blood  fiiould  lofefeveral  other  principles:  fome 
are  carried  off  by  the  kidneys,  which  fecrete  the 
urine,  and  which  arc  found  in  all  animals  that 
have  red  blood.  The  matter  which  tranfpires 
through  the  pores  of  the  fkin,  and  the  fubftances 
which  pafs  through  the  inteffcinal  canal,  a great 
part  of  which  are  carried  away  with  the  excre- 
ments, relieve  the  blood  of  other  principles. 
Thefe  three  kinds  of  excretions,  to  a certain  de- 
gree, fupply  the  place  of  each  other,  and  appear, 
therefore,  to  tend  towards  one  common  objecfl. 

Thefe  are  all  the  organs  which  conftitute  the 

animal. 
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animal,  confidered  individually,  and  which  are 
Sufficient  for  its  Separate  exiftence,  while  the 
objeifl  'is  not  the  multiplication  of  the  fpecies: 
Such,  I fay,  are  the  whole  of  the  organs  in  the 
higher  orders  of  animals.  We  fliall  fee  that,  in 
proportion  as  we  defcend  in  the  Scale  of  being, 
they  fucceflively  difappcar,  and  that  at  laff:  we 
fhall  find,  in  the  lowed  claffes,  only  what  is 
neceflarily  connedlcd  with  the  idea  of  an  animal 
that  is  a fack,  fenfible,  moveable,  and  capable  of 
digefting.  - 

Upon  a clofe  obfcrvation  of  the  action  of  all 
thefe  organs,  it  will  appear,  that  all  the  opera- 
tions which  take  place  in  the  animal  body,  de- 
pend on  the  combination  and  decompofition  of 
the  fluids  contained  within  it.  To  the  animal 
procefs,  by  which  one  fluid  is  Separated  from 
another,  or  is  formed  from  a part  of  the  elements 
of  one,  mixed  with  apart  of  thofe  of  another,  we 
give  the  name  of  fecreiion:  this  term,  however, 
is  ufually  confined  to  the  changes  which  take 
place  in  different  kinds  of  glands,  that  is  to  fay, 
in  bodies  more  or  lefs  thick,  in  which  the  blocd- 
vcfTels  being  infinitely  Subdivided,  permit  the 
liquid  which  the  gland  Separates  from  the  blood, 
to  tranfude  from  their  extremities.  But  the 
animal  oeconomy  exhibits  a number  of  other 
transformations,  or  Separations  of  humours, 
•which  equally  merit  this  name.  It  cannot  be 
fuppofed  that  the  nerves  adf  on  the  mufcular 
fibres  without  producing  a chemical  change  on 
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the  fluid  that  may  be  contained  in  the  one,  by 
the  acceflion  of  that  which  the  others  may 
tranfmic,  nor  that  external  objects  ai5l  upon  the 
nerves  otherwife  than  by  producing  a change  of 
the  fame  kind.  The  fluid  contained  in  the  ner- 
vous fyftcm  mufl:  have  been  feparated  from  the 
blood  in  the  brain,  and,  in  general,  in  all  the 
medullary  organ.  The  blood  itfelf  does  not 
attain  its  ftate  of  perfeeftion  until  a multitude  of 
fubfla'nces  have  been  detached  from  it  by  the 
lungs,  the  kidneys,  the  liver,  &:c.  and  until  after 
it  has  received  a number  of  others  which  have 
been  feparated  from  the  alimentary  mafs  by  the 
la<ftcal  vcffels : on  the  other  hand,  this  mafs  is 
not  capable  of  yielding  chyle  until  it  has  in  its 
turn  received  different  liquors  which  have  been 
fecreted  from  blood  by  feveral  organs ; and  the 
blood  only  nourifhes  the  parts  to  which  it  is 
diftributed,  by  the  particles  that  are  detached 
from  its  mafs,  while  otherjparticlcs  are  feparated 
from  thefe  parts  to  return  into  the  mafs  of  the 
blood  through  the  medium  of  the  lymphatic 
velTels. 


In  a word,  all  the  animal  funtftions  appear  to 
reduce  themfelves  to  the  transformation  of 
fluids.  In  the  manner  in  which  thefe  transform- 
ations are  produced,  the  real  fecret  of  the  ad- 
mirable a'conomy  of  animals  confifls,  as  health 
depends  upon  their  perfedlion  and  regularity. 

If  we  do  not  perceive  this  procefs  in  a manner 
fufficiently  clear  when  the  embryos  of  new 

individuals 


34  • Lect.  I.  Animal  CEconomy. 

individuals  begin  to  develope  thcmfelves  with- 
in or  without  the  bodies  of  their  mothers,  w'e 
can  at  leaft  difcovcr  it  in  the  preparation  of  the 
male  liquor,  which,  by  its  prefence,  excites  or 
occalions  that  development  in  all  the  fpecies  in 
which  copulation  is  necelTary.  This  develop- 
ment rakes  place  in  the  fame  manner  as  the  or- 
dinary growth.  It,  therefore,  comes  under  the 
general  rule. 

The  organs  of  generation,  which  alone  re- 
main to  be  noticed,  are  thofc  which  prepare  the 
prolific  liquor,  and  convey  it  to  the  ova,  and 
thofe  which  are  deftined  to  contain  and  protect 
the  embryo  during  its  development.  The 
firft  conftitute  the  male,  the  fecond  the  female 
fex. 

The  tefticles  are  the  glands  which  fecrete  the 
feminal  fluid;  feveral  other  glands  prepare 
liquors  which  mingle  with  it.  The  penis  con- 
tains the  feminal  canal ; it  fwells  by  the  accu- 
mulation of  blood  when  the  nerves  are  excited 
by  defire:  by  that  means,  it  is  rendered  capable 
of  penetrating  the  vagina,  which  leads  to  the 
matrix,  or  to  the  ovidtUhiSy  and  of  conveying 
thither  the  fluid  deftined  to  vivify  the  ova.  The 
oviduefl:  or  tube  receives  the  ovum  at  the  mo- 
ment in  which  it  is  detached  from  the  ovarium; 
and  conduds  it  without  the  animal  if  it  be  of 
the  oviparous  kind,  or  into  the  matrix  if  it  be 
viviparous.  The  little  embryo  developes  itfelf, 
and  draws  its  nouriftiment,  cither  from  the 

body 
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body  of  its  mother,  by  the  abforption  of  a large 
tilTue  of  velTels  connedled  with  thofc  of  its 
own  body,  or  from  an  organized  mafs  attached 
to  it  in  the  fame  manner,  and  which  forms  the 
yolk  of  the  egg,  or  the  vitrllus.  When  the  em- 
bryo attains  a certain  ftatc,  the  matrix  ex- 
pels it;  or  it  breaks  the  Ihell  of  the  egg  in 
which  it  is  contained,  and  efcapes  from  its 
prifon. 


Article  III. 

Vine  of  the  Principal  Differences  xchich  Animals 
exhibit  in  their  fexcral  Organs. 

It  appears  from  the  preceding  Article,  that 
what  is  Common  to  each  kind  of  organs,  conb- 
dered  in  all  anima'ls,  refolves  itfelf  into  a very 
fmall  compafs,  and  that  frequently  they  only 
refemble  one  another  in  the  effe(5ls  they  produce. 
This  is  particularly  obvious  with  refped:  to  re- 
fpiration,  which  is  performed  in  the  different 
clalfes  of  animals  by  organs  fo  various,  that 
their  ftrudlure  prefents  no  common  point  of 
comparifon.  Thofe  differences  in  the  organs 
of  the  fame  kind  are  precifely  the  objeA  of 
Comparative  Anatomy ; and  the  fhort  expofition 
“we  are  about  to  make,  of  the  principal  of 
thefe  differences,  may  be  regarded  as  the  general 
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plan  of  this  Courfe  of  Leftures.  We  fhall,  there- 
fore, return  to  each  of  the  funcHiions  of  which 
W'e  have  treated,  and  examine  the  different  de- 
grees of  energy  it  poffelfes,  and  the  particular 
means  by  which  it  is  carried  on  in  different 
animals. 

The  organs  of  motion  prefent  us  at  firft  fight 
with  two  important  diftindlions  w'ith  refpecft  to 
their  fituation.  Sometimes  the  bones  form  an 
internal  ficeleton,  articulated  and  covered  by  the 
mufcles  ; fometimes  there  are  no  internal  bones, 
but  merely  fcales  or  fhells  which  cover  the  fkin, 
within  which  are  the  mufcles  : in  other  cafes 
there  is  no  hard  part  that  can  ferve  as  a lever 
or  point  of  fupport  for  the  motions  of  the  ani- 
mal’s body. 

Animals  of  the  firfi:  kind  have  the  whole 
body  fupported  by  a firong  pillar,  formed  of 
feveral  bony  pieces  placed  one  above  the  other, 
and  called  the  fpine  of  the  back,  or  the  verte- 
bral column.  They  are  therefore  denominated 
Vertebral  Animals.  Thcfe  are  the  Mammalia, 
Birds,  Reptiles,  and  FiJjes. 

The  animals  without  vertebree  are  cither  en- 
tirely foft,  or  have  their  bodies  and  members 
enveloped  in  fcales  articulated  on  one  another, 
or,  finally,  are  enclofed  in  fliells.  Ihefeare  the 
Soft  IVorfns,  hrfebJs,  and  the  ’Tcjlacea. 

It  is  by  the  greater  or  lefs  perfe<5tion  of  cer- 
tain parts  that  the  animals  of  thcfe  different 
clalfes  become  fufccptiblc  of  various  kinds  of 
motion. 


The 
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The  organs  of  fenfation  prefent  confiderable 
varieties — fome  have  a relation  to  the  internal 
part  of  the  nervous  fyrtem,  others  to  the  external 
fenfes.  The  firft  gave  rife  to  three  clafles: — 
that  of  animals  which  have  no  apparent  nervous 
fyflcmj  and  in  which  we  difeover  neither  vefTcls 
nor  nerves ; fuch  arc  the  Zoophytes  or  the  Polyps: 
— that  of  animals  in  which  there  is  only  the 
brain  above  the  alimentary  canal,  and  which 
have  all  the  remainder  of  the  common  bundle  of 
nerves  fituated  underneath,  and  contained  in 
the  fame  cavity  with  the  other  vifeera  ; thefe 
are  the  M»llufca,  the  Crujiacea^  hifepls,  and  a 
part  of  Articulated  I Tortus: — lallly,  that  of 

animals  in  which  the  common  fafciculus  of  the 
nerves  is  fituated  entirely  in  the  back  above  the 
alimentary  tube,  and  enclofed  in  a canal  which 
pafles  through  the  vertebral  column;  thefe  are 
all  the  Vertebral  Animals,  Their  ganglia  are 
placed  on  the  lides  of  their  medullary  cord,  or 
difperfed  in  the  large  cavities.  Among  the  in- 
vertebral  animals  there  are  fome  that  have 
ganglia  only  in  the  large  cavities,  as  the  mollufca^ 
and  others  which  have  them  all  on  the  medul- 
lary cord  itfelf,  of  which  they  appear  to  be 
fwellings ; thefe  arc  the  infecls,  and  fome  articu- 
lated worms. 

The  differences  in  the  external  fenfes  confift 
in  their  number,  and  in  the  degree  of  energy 
that  belongs  to  each. 


All 
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All  vertebral  animals  poflefs  the  fame  fenfes 
as  man. 

Sight  is  wanting  in  the  zoophytes,  in  feveral 
kinds  of  articulated  worms,  in  feveral  larvae  of 
infe<fl:s,  and  in  the  acephalous  mollufca.  Hear- 
ing does  not  exift,  at  lead:  we  have  not  yet  dif- 
covered  its  organ  in  fome  mollufca  and  infecfls. 
The  other  three  fenfes,  but  particularly  thofe  of 
tade  and  touch,  appear  never  to  be  wanting. 

But  each  of  thefe  fenfes  may  vary  confider- 
ably,  in  the  degree  of  its  fufeeptibility,  and  the 
complication  of  its  ftrudlure.  The  perfedlion 
of  the  fenfe  of  touch,  for  example,  depends  upon 
the  delicacy  of  the  external  teguments,  and  on 
the  dividon  of  the  extremities  that  more  parti- 
cularly enjoy  that  fenfe  ; their  formation  render- 
ing them  capable  of  being  applied  more  or  lefs 
exadlly  to  the  bodies  of  which  the  animal  would 
acquire  a knowledge.  Above  all,  it  is  in  the 
number  and  dexibility  of  the  fingers  and  toes, 
and  the  fmallnefs  of  the  claws  or  nails,  that  the 
anatomid:  difeovers  important  characters. 

The  eyes  may  be  more  or  IcTs  moveable,  more 
or  lefs  covered,  and  more  or  lefs  numerous, 
'fhe  cars  may  be  funk  w ithin  the  cranium,  or 
expofed  outwardly;  or  they  may  be  provided 
with  an  external  trumpet,  which  collects  the  rays 
of  found.  I'he  membranes  in  which  the  fenfe 
of  fmelling  refides  may  be  more  or  lefs  exten- 
fivc:  thofe  which  arc  the  feat  ot  tafic,  may  be 

more 
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more  or  lefs  delicate  and  humid  ; but  it  is  only 
by  particularly  confidering  each  of  thofe  fcnfes 
that  we  can  take  a comprehenfive  view  of  the 
differences  that  exift  in  the  various  claffes  of 
animals. 

The  organs  of  digcflion  exhibit  two  import- 
ant dilferences  in  their  general  difpofitions.  In 
certain  animals,  (in  the  greater  part  of  zoo- 
phytes,) the  intcflines  form  a fack  with  only 
one  aperture,  which  ferves  at  once  for  the  en- 
trance of  the  aliments,  and  the  iflue  of  the  excre- 
ments : all  other  animals  have  two  dilVmdl  aper- 
tures, for  thofe  purpofes,  at  the  two  extremities 
of  the  fame  canal ; but  the  convolutions  of  this 
caital  may  be  fuch  as  to  remove  thefe  openings 
to  a greater  or  Icfs  diflance  from  each  other. 
Another  difference  which  has  much  influence  on 
the  nature  of  the  aliments  appropriated  to  each 
fpecies,  is,  that  in  certain  animals  the  mouth  is 
armed  with  teeth,  or  hard  parts  proper  for 
grinding  folid  fubftances,  while  in  others  they 
do  not  exift.  In  the  latter  cafe,  the  animal  can 
only  fvvallow  whole  bodies  if  its  mouth  be  large, 
or  merely  luck  in  fluids  if  its  mouth  be  in  the 
form  of  a tube.  The  ftrui^lure  of  thofe  teeth 
has  itfelf  much  influence  on  the  fubftances  the 
animal  can  fubmit  to  maftication,  The  re- 
mainder of  the  alimentary  canal  varies  alfo 
confderably  in  its  ftrudure,.  according  to  the 
different  fubftances  which  the  mouth  conveys 
to  it,  On  this  likewife  depend  the  length  of  the 

D 4 canal. 
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canal,  and  the  member  of  ftomachs,  caeca,  &c. 
The  details  on  this  fubjedl  muft,  however,  be 
referred  to  particular  articles. 

The  chyle  produced  by  the  adlion  of  the  digef- 
tive  organs  on  the  alimentary  fubftances  is  tranf- 
mitted  to  the  various  parts  of  the  body  in  two 
different  ways.  Tt  'either  limply  tranfudes 
through  the  parietes  of  the  inteftinal  canal,  to 
bathe  all  the  interior  of  the  body,  or  it  is  ab- 
forbed  by  particular  velTels  which  convey  it 
into  the  mafs  of  the  blood.  The  firft  is  the 
mode  in  which  this  operation  is  performed  in 
zoophytes,  and,  in  my  opinion,  alfo  in  common 
infe(5ls,  which  appear  to  have  no  kind  of  veffels 
proper  for  circulation.  As  to  the  other  ani- 
mals, viz.  the  mollusca,  and  the  vertebral  ani- 
mals, that  have  abforbent  veffels,  they  exhibit 
two  new  differences.  The  latter  have  red  blood, 
and  the  lymph  and  chyle  white.  Almoft  all  the 
others  have  thefe  two  fluids  of  the  fame  colour. 

Vertebral  animals  differ  among  themfclves, 
with  regard  to  the  colour  of  the  chyle,  which  is 
white  and  opaque  in  the  mammalia,  and  tranfpa- 
rent  like  the  other  lymph  in  birds,  reptiles,  and 
filhcs-  The  three  laft  claffes,  therefore,  have  no 
conglobate  glands  in  their  chyliferous  veffels, 
while  they  are  very  numerous  in  the  fird. 

The  circulation  of  the  blood  is  accompanied 
with  very  important  dillerenccs  in  its  organs. 
In  the  fird  place,  thereare  animals  which  have  no 

circulation  whatever,  viz.  infcvfls  and  zoo})hytcs  : 

others 
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others  have  a double,  and  others  a Tingle  circula- 
tion. We  call  that  a double  circulation  in  which 
no  part  of  the  veinous  blood  can  enter  the  arterial 
trunk,  until  it  has  palTed  through  the  organ  of 
rcfpiration,  which  is  generally  formed  of  the 
ramifications  of  t\i  o velTcls ; the  one  arterial,  the 
other  veinous  ; each  nearly  as  large  but  not  To 
long,  as  the  two  principal  vefTels  of  the  body. 
Such  is  the  circulation  of  man,  of  all  mammalia, 
of  birds y fiJbjeSy  and  a number  of  mollnsca. 

In  the  Tingle  circulation  a great  part  of  the 
veinous  blood  re-enters  the  arteries  without 
pafling  through  the  lung;  becauTe  only  one 
branch  of  the  arterial  trunk  is  expanded  upon  that 
organ ; fuch  is  the  circulation  of  the  Amphibia. 

There  arc  belides  other  difl'erences  in  the 
hearts,  or  mufcular  organs,  dcllincd  to  give  im- 
pulTe  to  the  blood.  In  the  Tingle  circulation 
there  is  only  one  heart;  but,  when  the  circula- 
tion is  double,  there  is  fometimes  an  organ  at 
the  baTe  of  the  aorta,  and  alTo  at  that  of  the  pul- 
monary artery.  At  other  times  it  is  at  one  of 
the  two  only. 

In  the  one  cafe,  the  two  hearts,  or  rather  the 
two  ventricles,  may  be  united,  as  in  man,  mam- 
malia, and  birds;  or  they  may  befeparate,  as  in 
the  cuttle  fifli. 

Where  there  is  only  one  ventricle,  it  may  be 
placed  at  the  baTe  of  the  artery  of  the  body,  as 
in  Tnails,  and  other  molluTca ; or  at  the  baTe  of 
the  pulmonary  artery,  as  in  fifhes. 
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The  organs  of  refpiration  are  likeuife  ciif- 
tinguilhed  by  a number  of  remarkable  differ- 
ences— When  the  element  that  acls  on  the 
blood  is  the  atmofpheric  air,  it  penetrates  even 
into  the  interior  of  the  refpiratory  organ  ; but 
Avhen  that  element  is  water,  it  limply  ‘glides 
over  a furface  more  or  lefs  multiplied. 

The  lamellte  which  compofe  the  organ,  in  the 
latter  cafe,  are  called  branchiae.  They  are  found 
in  fillies,  and  in  a number  of  mollufca : inftead 
of  lamellae,  we  fometimes  find  fringes  or  tufts. 

The  air  either  enters  the  body  by  a fingle 
aperture,  or  by  feveral.  In  the  firfl:  cafe,  which 
is  that  of  all  animals  that  have  what  is  properly 
called  lujigs,  the  canal  whjch  receives  the  air 
divide's  into  a number  of  branches,  terminating 
in  as  many  fmall  cells,  that  are  ufually  united 
into  two  malfes,  which  the  animal  has  the  power 
of  comprelTing  or  dilating  at  pleafure. 

When  there  are  feveral  apertures,  which  is 
the  cafe  only  with  infers,  the  velfels  that  receive 
the  air  are  ramified  ad  infinitum,  and  convey  it 
to  all  parts  of  the  body  without  exception. 
This  we  call  refpiration  by  trachea. 

Laftly,  the  zoophytes,  if  we  except  the  cchi- 
nodermata,  have  no  apparent  organ  of  refpira- 
tion. 

The  organs  of  the  voice  prefent  only  two  dif- 
ferences,' w'hich  may  be  regarded  as  general, 
'fhey  depend  on  the  pofition  of  the  glottis  in 

which  the  found  is  formed.  In  birds,  it  is  at 

the 
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the  lower  part  of  the  trachea  or  tube,  which 
conducts  the  air,  where  it  divides  into  its  two 
branches  to  pafs  into  the  lungs.  In  quadrupeds 
and  reptiles  it  is  lituated  in  the  beginning  of 
the  trachea,  at  the  root  of  the  tongue. 

Only  thefe  three  claiFes  have  a glottis  ; but 
the  other  animals  produce  founds  by  different 
means.  Sometimes  they  employ  the  friction  of 
certain  elaftic  parts  ; foinetimes  they  beat  the 
air  with  other  parts,  or  produce  a rapid  motion 
in  certain  portions  of  air,  which  they  fomewhere 
retain  in  their  bodies. 

Generation  gives  rife  to  varieties  of  two 
kinds.  The  one  relates  to  the  a(flions  which 
occafion  it,  the  other  to  the  refult. 

In  a fmall  number  of  animals,  belonging  al- 
moft  entirely  to  the  clafs  of  zoophyta,  generation 
is  performed  without  copulation,  and  the  young 
animal  grows  on  the  body  of  the  parent,  like  a 
fhoot  on  a tree:  others  only  produce  in  confe- 
quence  of  copulation,  and  are  therefore  pro- 
vided with  two  fexes  ; but  thefe  two  fexes  may- 
be feparate  in  different  individuals,  or  united 
in  the  fame.  It  is  only  in  the  mollufca  and 
zoophyta  that  this  lad  cafe  occurs  : all  ani- 
mals with  vertebrae,  and  infedls,  have  the  fexes 
feparate. 

Hermaphrodite  animals,  fuch  as  the  bivalve 
fhell  fi(h,  generate  fingly ; in  others,  a recipro- 
cal copulation  take  place,  each  of  the  two 
individuals  performing  the  functions  of  male 

and 
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and  female  : this  is  the  cafe  with  the  fnails,  and 
other  mollufca  that  crawl  on  the  belly. 

The  produce  of  generation  is  either  a bud 
which  developes  itfelf  into  an  animal,  remain- 
ing fome  time  on  the  body  from  which  it  pro- 
ceeds, and  of  which  it  forms  as  it  were  a branch  ; 
or  it  is  a foetus,  which  unfolds  itfelf  in  the  ute- 
rus of  its  mother,  to  which  it  is  connedled  by  a 
plexus  of  velTels,  and  from  which  it  comes  forth 
alive;  or,  finally,  it  is  a foetus  inclofed  in  a 
fhell,  with  a fubftance  adhering  to  it  by  vefieU 
which  it  muft  abforb  before  it  is  difeharged. — 
Thefe  are  the  gemrniparous^  viviparous ^ and  ovipa- 
rous modes  of  generation. 

The  firft  occurs,  in  fome  zoophytes,  and  in 
fome  articulated  worms  ; the  fecond  in  man  and 
other  mammalia  only ; the  third  is  common  to 
all  other  animals  ; and  when  their  young  come 
forth  alive  from  the  body  of  the  mother,  as  is 
the  cafe  with  the  viper,  it  is  becaufe  the  eggs 
are  hatched  in  the  oviduefi. 

Laftly,  if  we  confider  the  dates  through 
which  the  young  animal  is  obliged  to  pafs  be- 
fore it  becomes,  in  its  turn,  capable  of  perpetu- 
ating its  fpccies,  we  again  difeover  two  princi- 
pal dilferences.  — Some  have  at  their  birth  the 
form  which  they  will  always  preferve,  with  the 
exception  of  a few  inconfidcrable  parts  which 
have  yet  to  difclofc  themfelvcs,  and  to  change 
their  proportions  : the  others,  on  the  contrary, 
have  a form  altogether  dillercnt  from  their  per- 

fedt 


Art.  III.  Differences  of  the  Organs.  45 

fe(ft  flate,  and  not  only  have  to  produce  and  un- 
fold new  parts,  but  muft  lofc  their  old  ones : 
thefe  are  the  animals  which  undergo  a metavior- 
phojis.  Hitherto  this  change  has  only  been 
obferved  to  take  place  among  infects,  and  among 
the  reptiles  without  fcales,  that  is  to  fay,  frogs 
and  falamanders. 

Such  are  the  chief  varieties  which  the  organs 
belonging  to  the  fevcral  funeftions  of  animals 
exhibit. 

We  hnvc,  however,  yet  to  notice  one  very  im- 
portant variety  which  extends  to  fcveral  of 
thefe  fun^diions  ; it  relates  to  the  organs  of  fe- 
cretion.  In  the  four  clafTcs  of  vertebral  ani- 
mals, and  in  fome  mollufca,  thefe  organs  are 
glands,  or  at  lead  expanfions  of  blood  veflels  ; 
the  name  of  gland  being  particularly  applied  to 
them  when  they  form  mafles  of  fome  thicknefs. 

It  is  not  fo  in  infeifts,  which,  inflead  of  fecre- 
tory  organs,  have  only  tubes  more  or  lefs  long, 
which  attradl  into  the  fpongy  texture  of  their 
parietes,  that  portion  they  have  to  feparate  from 
the  mafs  of  the  nutritive  fluid. 

We  are  as  yet  little  acquainted  with  the  organs 
of  fecretion  in  zoophytes,  if  indeed  they  can. 
be  faid  to  have  any  particular  organ  for  that 
purpofe. 
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Article  IV. 

J’^iexv  of  the  Relations  which  exift  amongji  the 
Fa?'iations  of  the  feveral  Organs, 

The  preceding  Article  has  pointed  out  the 
principal  difl'erenccs  of  which  the  organs,  be- 
longing to  each  animal  function,  are  fufceptiblc 
in  their  flrudlure  and  operation.  The  number 
of  thefe  differences  would  have  been  much 
greater  had  we  entered  into  details,  and  de- 
fcended  to  the  lefs 'important  circumflances. — 
It  is  obvious,  however,  from  the  manner  in 
which  we  have  defcribed  them,  that,  by  fuppof- 
ing  each  of  the  differences  of  one  organ  united 
fucccffively  with  thofe  of  every  other,  there 
would  be  produced  a very  confiderable  number 
of  combinations,  which  would  correfpond  with 
as  many  clafles  of  animals.  But  thefe  combina- 
tions which  appear  poffible,  when  we  confider 
them  abflradedly,  do  not  all  exift  in  nature  ; be- 
caufe,  in  a ftate  of  life,  the  organs  do  not  fimply 
join  their  effedls,  but  adl  on  each  other,  and  con- 
cur altogether  to  one  common  objedl.  Hence 
the  modifications  of  any  one  of  them  exercife 
an  influence  on  thofe  of  every  other.  Such  of 
thefe  modifications  as  cannot  exift  together,  re- 
ciprocally exclude  onc*anothcr,  while  others  are, 
as  it  were,  called  into  thefyftcm  ; and  this  takes 
place,  not  only  in  the  organs  which  have  an  im- 
mediate 
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mediate  connexion,  but  in  thofe  which  at  the  firft 
view  appear  the  mofl:  feparate  and  independent. 

In  fad;  there  is  not  one  fundioh  which  docs 
not  (land  in  need  of  the  concurrence  of  almoft 
all  the  others,  and  which  is  not  more  or  lefs 
affeded  by  their  degree  of  energy. 

Refpiration,  for  example,  cannot  take  place 
without  the  aid  of  the  motion  of  the  blood,  fince 
it  confifts  in  bringing  that  fluid  in  contad  with 
the  furrounding  element ; but  as  it  is  circulation 
that  gives  motion  to  the  blood,  it  therefore  is  a 
necelfary  mean  in  producing  refpiration. 

Circulation  itfclf  has  its  caufe  in  the  mufcular 
adion  of  the  heart  and  arteries  : it  is  produced, 
therefore,  by  the  aid  of  irritability.  That  faculty, 
in  its  turn,  derives  its  origin  from  the  nervous 
fluid,  and,  confequently,  from  the  fundion  of 
fenlibility  which  returns,  by  a kind  of  circle  to 
the  circulation  of  the  blood,  which  is  the  caufe 
of  all  the  fecretions,  and  of  that  of  the  nervous 
fluid  as  well  as  others. 

Of  what  value  would  fenfibility  be,  were  it  not 
aided  by  the  mufcular  force,  even  in  the  moft 
trifling  circumflances  ? What  would  be  the  utility 
of  the  fenfe  of  feeling,  were  we  not  able  to  turn 
our  hands  towards  palpable  objeds?  And  what 
would  be  the  advantage  of  feeing,  ifwe  could  not 
turn  the  head  or  eyes  in  every  direction  ?* 

It  is  on  this  mutual  dependance  of  the  func- 
tions, and  the  aid  they  reciprocally  yield  to  one 
another,  that  the  laws  which  determine  the  re- 
lations 
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lations  of  their  organs  are  founded — laws  which 
have  their  origin  in  a necedity  equal  to  that  of 
metaphylical  or  mathematical  laws : for  it  is 
evidentthat  a fuitable  harmony  between  organs 
which  adf  on  one  another,  is  a neceffary  condi- 
tion of  the  exigence  of  the  being  to  which  they 
belong ; and  that  if  any  one  of  the  fundlions 
were  modified  in  a manner  incompatible  with 
the  regulations  of  the  others,  that  being  could 
not  exifi. 

We  are  about  to  take  a view  of  the  moll 
remarkable  of  thefe  relations,  by  entering  into 
a comparifon  of  the  different  funifiiions  of 
animals.  To  begin  with  one  of  the  mofl: 
obvious  : we  obfervc  that  the  mode  of  refpira- 
tion  conftantly  depends  on  the  manner  in  which 
the  motion  of  the  nutritive  fluid  is  performed. 

' In  animals  that  have  a heart  and  veffels,  this  fluid 
is  continually  collected  in  a central  rcfervoir, 
whence  it  is  forcibly  impelled  towards  all  the 
parts  of  the  body.  It  always  comes  from  the 
heart,  and  always  returns  thither  before  it  revifits 
the  other  parts.  It  can,  therefore,  be  expofed 
to  the  aCfion  of  the  air  at  its  fourcc  ; and,  in  fae% 
before  it  returns  through  the  aorta  and  its  rami- 
fications to  the  parts  which  it  has  to  nourifn,  it 
pafles  through  lungs  or  branchiae,  to  be  there 
fubjedled  to  that  action.  But  this  is  not  the 
cafe  with  the  animals,  which,  like  infeCls,  have 
neither  hcari  nor  blood  vcflcls : their  nutritive 
fluid  has  no  regular  motion,  and  departs  from  no 
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common  fource.  It  is  not  pofliblc  that  it  fhould 
beprCi.arcd  in  a feparate  organ  bcl'ore  it  is  dif-  • 
tnbuted  to  the  rell  of  the  body,  lincc,  arifing 
like  a deu'  from  the  pores  of  the  intellinal  canai, 
it  conrtantly  bathes  all  the  parts;  and  lince  thcfe 
parts  always  receive  from  it  the  particles  which 
are  depofited  between  thole  of  which  they  are 
already  conftituted.  I'he  adlion  of  the  air, 
therefore,  can  only  be  exercifcd  at  the  time  and 
place  of  this  depofition.  This  operation  takes 
place  very  perfeiflly  by  the  difpofition  of  the 
trachete;  there  being  no  folid  point  in  the  body 
of  infeds  where  the  line  ramifications  of  thefe 
aerial  veflels  are  not  attached,  and  on  vhich 
the  air  does  not  immediately  exercife  its  chemical 
ehed.  As  we  clearly  fee  the  caufes  of  this 
relatfon  between  the  organs  of  thefe  two  func- 
tions, we  are  authorized  to  prefume  that  other 
relations  equally  conllant,  which  exift  between 
them,  have  alfo  their  foundation  in  caufes  of  the 
fame  kind,  though  they  are  not  fo  evident 
to  us. 

Thus,  among  the  animals  that  have  blood- 
velTels,  and  enjoy  a double  circulation,  thofe 
which  refpire  the  air  by  receiving  it  immediately 
into  the  cellular  lungs,  have  always  the  two 
trunks  of  their  arteries  approximated,  and  fur- 
nilhed  with  mufcular  ventricles,  but  joined 
together  in  one  mafs;  while  thofe  which  refpire 
only  through  the  medium  of  the  water  that 
palles  between  the  folds  of  their  branchiae,  have 
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always  two  feparatc  trunks,  whether  they  be 
both  provided  with  ventricles  as  the  Sepia^  or 
have  a ventricle  for  one  only,  like  fifhes  and 
mollufca. 

We  can  more  readily  perceive  the  reafon  of 
the  relations  which  conned;  the  mode  and  extent 
of  refpiration,  with  the  different  kinds  of  general 
motion  of  which  each  animal  is  fufceptible,  and 
which  render  the  air  more  necelfary  to  them  in 
proportion  as  their  manner  of  moving  enables 
them  to  procure  it  with  facility;  or,  what 
amounts  to  the  fame  thing,  thofe  which  can  the 
mofl  eafily  obtain  pure  air,  are  precifely  thofe 
to  whom  refpiration  is  molf  indifpenfably  ne- 
ceflary. 

Modern  experiments  have  demonftrated,  that 
one  of  the  principal  ufes  of  refpiration  is  to 
reanimate  the  mufcular  force,  by  reftoring  to  the 
fibre  its  exhaufted  irritability.  We,  indeed, 
‘obferve,  that  the  animals  which  refpire  im- 
mediately, and  have  a double  circulation,  and 
in  which  none  of  the  veinous  blood  can  return 
to  the  various  parts  until  after  refpiration,  that 
is  to  fay,  birds  and  mammalia,  not  only  always 
live  in  air,  and  move  in  it  with  greater  force  than 
the  other  red-blooded  animals,  but  each  of  thofe 
claffcs  enjoys  the  fiiculty  of  motion  precifely  in 
a degree  correfponding  to  its  quantity  of  refpira- 
tion. Birds  which  arc,  as  it  were,  alway  in  the 
air,  arc,  if  1 may  be  allowed  the  expreflion, 
equally  impregnated  by  that  element  both  in- 
ternally 
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ternally  and  externally.  The  cellular  part  of 
their  lungs  is  not  only  very  confiderable,  but 
thefe  organs  have  facks  and  appendices  which 
are  prolonged  throughout  the  body.  Birds 
therefore  confume,  within  a given  time,  a much 
greater  quantity  of  air,  in  proportion  to  their 
bulk,  than  quadrupeds.  Doubtlcfs  this  is  the 
circumflance  which  gives  to  their  fibres  an  in- 
flantaneous  force  fo  very  prodigious,  and  which 
renders  their  flefli  capable  of  becoming  the 
moving  power  in  machines  which  require  ac- 
tions fo  violent  as  to  fuftain  them  in  the  air  by 
the  fimple  vibration  of  wings. 

With  refpe(5l  to  the  force  of  their  motion,  and 
quantity  of  refpiration,  the  mammiferous  ani- 
mals feem  to  hold  a middle  place  between  birds 
and  reptiles,  which  form  the  oppofite  extremes. 
With  the  latter,  refpiration  appears  to  be  only  an 
accelTary  circumftancc;  thev  may  difpcnfe  with 
it  almoft  as  long  as  they  pleafe.  Their  pul- 
monary velTels  are  merely  branches  of  the  great 
trunks.  On  the  one  part  their  organs  of  motion 
reduce  them  to  remain  on  the  earth,  in  obfeure 
and  clofe  places,  in  the  midft.of  foul  air:  and 
their  inflindl  frequently  diredls  them  to  fhut 
themfelves  up  in  cavities  in  which  the  air  can- 
not be  renewed,  or  even  to  bury'  themfelves  un- 
der water  during  a grea^  portion  of  the  year:  on 
the  other  part,  their  motion  is  in  general  very 
flow ; and  they  pafs  a great  part  of  their  life  in 
a flate  pf  complete  repofe. 
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As  it  is  one  of  the  conditions  of  the  exigence 
of  every  animal,  that  its  wants  fhould  be  pro- 
portioned to  the  ability  it  polTefles  of  fatisfying 
them,  irritability  remains  longed  unexhauded  in 
thofe  cafes  in  which  refpiration  is  lead  prompt 
and  efficacious  in  repairing  it.  This  fuggeds 
the  caufe  why  reptiles  are  fo  remarkable  for 
irritability;  and  why  their  dedi  palpitates  folong 
after  they  are  dead,  while  thofe  animals  that  have 
warm  blood  lofe  that  quality  as  their  blood 
becomes  cold. 

This  relation  of  the  extent  of  the  motive 
power  to  the  aedion  of  the  ambient  element,  is 
confirmed  by  the  example  of  fidies,  which  having 
cold  blood  like  reptiles,  have  alfo,  like  them, 
little  mufcular  force,  and  an  irritability  capable 
of  a long  duration.  The  velocity  with  which 
fome  of  them  fwim,  mud  not  deceive  us  in  this 
refped;  becaufe,  being  then  placed  in  an  elc-* 
ment  as  heavy  as  themfelves,  no  force  is  requifite 
for  their  fupport. 

If,  however,  their  refpiration  have  the  fame 
refult  as  that  of  reptiles,  that  rcfult  is  obtained 
by  other  means.  Their  circulation,  indeed,  is 
double,  like  that  of  warm-blooded  animals  : but 
as  it  is  air  mixed  with  water  which  ads  on  their 
blood,  it  is  neceffiary  tht\t  the  little  adivity  of 
the  element  fliould  be  counterbalanced  by  the 
prompt  return  of  the  blood  into  the  pulmonary 
organ.  Here  wc  find  a new  relation  between 
the  modifications  of  the  refpiratory  organs  and 
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thofe  of  circulation.  Animals  of  every  clafs 
which  refpirc  by  branchiae,  and  through  the 
medium  of  water,  have  always  a double  circula- 
tion ; while,  of  thofe  that  refpire  the  air  diredly, 
feveral  have  a fingle  cipculatjon,  that  is,  thofe 
which  do  not  require  an  excefTivc  irritability; 
but  it  appears  that  an  inferior  degrqe  would  have 
been  infufficient  to  preferve  the  mufcular  force, 

_ and  that  the  union  of  chefe  two  modes,  which 
both  weaken  the  effecflof  refpiration,  would  have’ 
prevented  the  renewal  of  the  energy  of  the 
fibre. 

The  nervous  fyfiem  has  likewife  its  relations 
to  refpiration  with  refpcct  to  the  varieties  ob- 
ferved  in  both  thofe  fundions.  The  external 
fenfes  have  much  lefs  energy,  and  the  brain  is 
confiderably  fmaller  in  the  animals  that  have 
cold  blood,  in  which  that  organ  occupies  only  a 
fmall  part  of  the  cranium,  than  in  thofe  of  warm 
blood,  in  which  the  brain  fills  the  whole  cavity, 
Doubtlefs,  the  little  irritability  of  the  fibre  in 
thofe  animals  requires  but  a fmall  degree  of 
aftivity  in  the  organs  that  put  it  in  motion  ; 
lively  fenfations  and  ftrong  pafiions  would  have 
too  much  exhaufted  their  mufcular  force.  In  this 
manner  the  organs  of  fenfation  are  immediately 
connedled  with  thofe  of  refpiration. 

But  to  what  feeret  caufe  is  it  owing,  that  in 
all  the  animals  which  refpire  by  diftind:  organs, 
the  medullary  malTes  form  a fmall  number,  and 
are  colleded  in  the  cranium,  or,  at  leaf!,  detached 
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from  the  fpinal  marrow,  while  in  thofe  that 
, refpire  by  tracheae,  nearly  equal  ganglions  arc 
diftributed  throughout  the  whole  extent  of  their 
nervous  cord?  How  does  it  happen,  too,  that 
there  is  no  nervous  fyflem  apparent  in  animals 
which  have  no  organs  particularly  deligned  for 
refpiration  ? Thefe  two  relations  rnult  be  in- 
cluded amongft  thofe  whofe  caufes  are  unknown 
to  us. 

Digeflion,  alfo,  has  its  connesflion  with  refpi- 
ration : the  latter  being  one  of  the  fundtions 
which  confulne  and  expel,  with  the  greateft 
rapidity,  the  fubftances  of  which  the  body  is 
compofsd,  the  digeflive  power  is  generally  the 
greater  in  proportion  as  refpiration  is  more  com- 
plete, in  order  that  the  quantity  which  is  acquired 
may  be  equal  to  that  which  efcapes. 

In  confequence  of  the  conneeftion  that  fubfills 
between  the  organs  of  refpiration  and  the  modi- 
fications of  fevcral  other  funiflions,  fome  of  the 
latter  have  relations  to  one  another  which  at  firfl 
fight  did  not  appear  necelTary.  This  is  the 
reafon  why  birds  have  in  general  an  exceedingly 
ftrong  ftomach,  and  a very  quick  digeftion. 
This  alfo  is  the  reafon  why  their  repalls  are 
fo  frequently  repeated;  while  reptiles,  which 
among  the  red-blooded  animals  feem  to  be  con- 
traflcd  to  them  in  every  refpcdl,  afloniHi  us 
by  the  little  aliment  they  take,  and  the  length 
of  time  they  abflain  from  food.  Thefe  difl'cr- 
ences  in  the  digeflive  powers  do  not  depend  upon 
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the  nature  of  the  organs  of  motion  which  cha- 
Kiclerife  thefe  two  clalTes,  but  upon  that  of  the 
organs  of  refpiration,  the  modifications  of  which 
have  an  immediate  relation  with  thofe  of  motion. 

It  is  eafy  to  perceive  that  thefe  two  \*ery  dif- 
ferent degrees  ot  digefiive  powders  depend  on  two 
difpofitions  equally  dificrent  in  the  alimentary 
organs,  and  that  each  of  thefe  difpofitions  mult 
be  co-cxillent  with  a corrcfponding  one  in  the 
refpiratory  organs.  ”1  he  latter  alio  being  always 
eonneded  with  a difpofition  equally  determined 
in  the  organs  of  motion,  in  thofe  of  fenfation, 
and  in  thofe  of  circulation,  each  of  thofe  five 
fyfiems  of  organs  may  be  faid  to  regulate  and 
govern  the  others. 

The  fy fiem  of  digefiive  organs  has  alfo  im- 
mediate relations  with  thofe  of  motion  and  fen- 
fation. The  difpofition  of  the  alimentary  canal 
determines,  in  a manner  perfecftly  abfolute,  the 
kind  of  food  by  which  the  animal  is  nourifhed ; 
but  if  the  animal  did  not  poflefs,  in  its  fenfes 
and  organs  of  motion,  the  means  of  difiinguifii- 
ing  the  kinds  of  aliment  fuited  to  its  nature,  it 
is  obvious  it  could  not  exifi. 

An  animal,  therefore,  which  can  only  digeft 
flefli,  mufi,  to  preferve  its  fpecies,  have  the 
power  of  difeovering  its  prey,  of  purfuing  it,  of 
feizing  it,  of  overcoming  it,  and  tearing  it  in 
pieces.  It  is  necelfary,  then,  that  this  animal 
fiiould  have  a penetrating  eye,  a quick  fmell,  a 
fwift  motion,  addrefs,  and  ftrength  in  the  claws 
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and  in  the  jaws.  Agreeably  to  this  neceflity,  a 
fharp  tooth,  fitted  for  cutting  flefli,  is  never  co- 
exiftent  in  the  fame  fpecics,  with  a foot  covered 
with  horn,  which  can  only  fupport  the  animal, 
but  with  which  it  cannot  grafp  any  thing ; hence 
the  law  by  which  all  hoofed  animals  are  herbi- 
vorous ; and  alfo  thofe  ftill  more  detailed  laws 
which  are  but  corollaries  of  the  firit,  that  hoofs 
indicate  dentes  molares,  with  flat  crov^s,  a very/ 
long  alimentary  canal,  a capacious  or  multiplied 
ftomach,  and  feveral  other  relations  of  the  fame 
kind. 

Thofe  laws  which  determine  the  relations  of 
the  organs  belonging  to  the  different  functions, 
likewife  exercife  their  powers  on  the  different 
parts  of  the  fame  fyftem,  and  conned:  its  varia- 
tions with  equal  force.  The  application  of 
thcfe  laws  is  particularly  evident  in  the  ali- 
mentary fyflem,  the  parts  of  which  are  more 
numerous  and  diflind:.  The  form  of  the  teeth, 
the  length,  the  convolutions,  and  the  dilatations 
of  the  alimentary  canal,  and  the  number  and 
abundance  of  thediffolving  liquors  poured  into  it, 
have  always  an  admirable  relation  to  each  other, 
and  to  the  nature,  the  hardnefs,  and  the  folubility 
of  the  fubflances  the  animal  eat#.  This  connec- 
tion is  fo  evident,  that  the  fkilful  anatomifl, 
upon  knowing  one  of  thofe  parts,  may  cafily 
conjedure  molt  of  the  others,  and  may,  agreeably 
to  the  preceding  laws,  even  guefs  the  extent  of 
the  other  fundions. 
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The  fame  harmony  exifts  between  all  parlsof  the 
fyfl-em  of  the  organs  of  motion ; as  each  of  thofe 
organs  aefts  upon  the  reft,  and  experiences  their 
atftion  in  its  turn,  particularly  when  the  animal  is 
completely  in  motion,  all  their  forms  have  rela- 
tion to  one  another.  Not  a bone  is  varied  in  its 
furfaces,  in  its  curvatures,  or  in  its  eminences^ 
•without  fubjevfting  the  other  bones  to  propor- 
tionate variations : wc  may, therefore,  on  the  view 
of  one  of  them,  form,  with  a certain  degree  of 
accuracy,  an  idea  ot  the  w hole  fkeleton. 

Thefe  laws  of  co-exiftence,  which  w'C  have 
thus  far  pointed  out,  may  be  laid  to  be  reduced 
by  reafoning  from  the  knowledge  we  have  ot 
the  reciprocal  ufes  and  functions  of  each  organ. 
Obfervation  having  confirmed  thefe  laws,  wc 
are  authorifed  to  follow  an  oppofitc  courfe 
under  other  circumftances ; when,  therefore,  wt 
obferve  conftant  relations  of  form,  between  cer- 
tain organs,  we  may  conclude  that  they  exercife 
fomc  influence  on  one  another,  and  we  may 
even  make  pretty  accurate  conjeiflures  as  to  the 
ufes  of  both.  Thus  the  conflderable  magnitude 
of  the  liver  in  thofe  animals  w hich  refpire  leaft, 
and  its  total  abfence  in  infedts,  ■which  polTefs 
the  moft  complete  kind  of  refpiration,  fince 
their  whole  body  forms  as  it  were  their  lungs, 
have  induced  us  to  conclude  that  the  liver,  in  a 
certain  degree,  fupplies  the  place  of  the  lungs, 
and,  like  them,  ferves  to  remove  from  the  blood 
its  two  coiijbuftible  principles. 
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In  this  manner  we  account  for  the  whiteners 
and  opacity  of  the  chyle  in  fome  animals,  while 
in  others  it  is  as  tranfparent  as  lymph,  when  we 
know  that  the  firft  are  all  thofe  which  have  mam- 
mas, and  fuckle  their  young.  It  is  only  by  a 
profound  ftudy  of  thofe  relations,  and  by  the 
difeovery  of  thofe  which  have  hitherto  efcaped 
our  obfervation,  that  we  can  hope  to  extend 
phyfiology.  ^Comparative  anatomy  may,  there- 
fore, be  regarded  as  one  of  the  richeft  fources  of 
obfervation  for  perfedling  that  important  branch 
of  knowledge. 

Nature  never  overfleps  the  bounds  which  the 
necelTary  conditions  of  exiftence  preferibe  to  her ; 
but  whenever  flie  is  unconhned  by  thefe  condi- 
tions, ihe  difplays  all  her  fertility  and  variety. 
Never  departing  from  the  fmall  number  of 
combinations  that  are  polTiblc,  between  the  ef- 
•fential  modifications  of  important  organs,  fhe 
feems  to  fport  wdth  infinite  caprice  in  all 
the  acceflary  parts.  In  thefe  there  appears  no 
ncceflity  for  a particular  form  or  difpofition. 
It  even  frequently  happens,  that  particular 
forms  and  difpofitions  arc  created  without  any 
apparent  view  to  utility.  It  feems  fuflicient 
that  they  fliould  be  poflible,  that  is  to  fay,  that 
they  do  not  deftroy  the  harmony  of  the  whole. 
In  proportion,  therefore,  as  w'C  turn  our  atten- 
tion from  the  principal  organs  to  thofe  which 
arc  lefs  important,  wc  difeover  increafing  vari- 
ations ; and  when  wc  arrive  at  the  furfacc  of 
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bodies  where  the  nature  of  things  requires  that 
the  parts  lead  elTential,  and  the  injury  of  which 
is  leafl:  dangerous,  Ihould  be  placed,  the  number 
of  varieties  becomes  fo  conliderable,  that  all  the 
labours  of  naturalrds  have  not  yet  been  able  to 
give  us  an  account  of  them. 

Among  thefe  numerous  combinations  there 
are  neceflarily  many  which  have  common  parts, 
and  there  is  always  a- certain  number  which  ex- 
hibits very  few  diHcrences  ; by  the  comparifon 
therefore  of  thofe  which  refcmble  each  other, 
we  may  eflablilh  a kind  of  fcrics,  which  will 
appear  to  defeend  gradually  from  a primitive 
type.  Thefe  conliderations  are  the  foundations 
of  the  ideas  from  wdiich  certain  naturalills  have 
formed  A Scale  of  Being,  the  objccl  of  w hich  is  to 
exhibit  the  whole  in  one  feries,  commencing 
with  the  mod  perfect,  and  terminating  with  the 
moft  limple  kind  of  organization  — with  that 
which  pofieflefs  the  Icaft  numerous  and  moT 
common  properties ; fo  that  the  mind  palTcsfrom 
one  link  of  the  chain  to  the  other,  almoft  with- 
out perceiving  any  interval,  and,  as  it  were,  by 
infenlible  fliades. 

Indeed,  when  we  confine  ourfclves  w ithin  cer- 
tain limits,  and  particularly  when  we  confider 
each  organ  feparately,  and  follow  it  through  all 
the  fpecies  of  one  clafs,  w’e  obferve  that  its  pro- 
greflion  in  the  fcale  is  preferved  wdth  a fingular 
regularity;  we  even  perceive  the  organ  par- 
tially, or  fome  veftige  of  it  in  fpecies,  in  which 
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it  is  no  longer  of  any  ufe  ; fo  that  Nature  feems 
to  have  left  it  there  only  to  fhew  how  ftri<5lly 
fhe  adheres  to  the  law  of  doing  nothing  by  Hid- 
den tranlitions : but,  on  the  one  hand,  the  or- 
gans do  not  all  follow  the  fame  order  of  grada- 
tion ; one  is  found  in  its  highefl:  degree  of  per- 
fc(5bion  in  one  fpecies,  while  another  is  moft 
perfed:  in  a fpecies  altogether  different.  If, 
therefore,  we  were  to  clafs  the  different  fpecies 
according  to  each  organ  confidered  feparately, 
it  would  be  neceffary  to  form  as  many  feries  as 
we  fhould  adopt  regulating  organs  ; and  to  make 
a general  fcale  of  perfedtion,  it  would  be  necef- 
fary to  calculate  the  effed  refulting  from  each 
cornbination.  This,  however,  is  far  from  being 
pradicable. 

On  the  other  hand,  the  gentle  and  infenfible 
fhades  of  gradation  prevail  fo  long  as  we  con- 
fine ourfelvcs  to  the  fame  combination  of  the 
principal  organs,  and  fo  long  as  the  great  cen- 
tral fprings ^remain  the  fame.  All  the  animals 
m which  this  takes  place,  feem  to  be  formed 
upon  one  common  plan,  which  ferves  as  the 
bafrs  of  all  the  little  external  modifications  : 
but  the  moment  we  turn  our  attention  to  thofe 
animals  in  which  other  principal  combinations 
take  place,  there  is  no  longer  any  rcfemblance, 
and  an  interval  or  marked  tranfition  is  obvious 
fo  every  one. 

Whatever  arrangement  may  be  given  to  verte- 
bral animals,  and  thofe  which  have  no  vertebrae. 
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W'e  never  fhall  fucceed  in  placing  at  the  bottom 
of  one  of  thofe  great  claiFes,  and  at  the  head  of 
the  other,  two  animals  which  fufficiently  refemblc 
each  other  to  ferve  as  a link  between  them, 


Article  V. 

Dhijion  of  Anltyiah  founded  on  the  'xhole  of  their 
Oj'ganization. 

It  is  the  objedl  of  Comparative  Anatomy  rci 
point  out  the  differences  which  each  organ 
prefents  when  confidered  in  every  animal ; but 
this  expofition  would  prove  very  tedious  and 
intricate,  were  wa  obliged  at  every  ftep  to 
enumerate  all  the  animals  in  w'hich  particular 
organs  have  a uniform  ftru(flure.  It  is  cer- 
tainly much  more  convenient  to  indicate  them 
all  at  once,  under  the  name  of  a clafs  or  genus, 
which  may  comprehend  the  whole  : but  to  en- 
able us  to  form  this  arrangement,  it  is  neceffary 
that  all  the  animals  which  compofe  a genus  or 
clafs,  (hould  polfefs  fome  refemblance  not  only 
in  one,  but  in  all  their  organs;  otherwife  we 
fhould  be  obliged  to  adopt  new  claffes  and  new 
genera,  and  a particular  nomenclature  every 
time  we  treated  of  a particular  organ,  by  which 
a greater  degree  of  confufion  would  be  produced 
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rjian  that  we  are  defirous  of  avoiding.  But  tbi« 
confufion  would  certainly  prevail,  were  we  to 
take  the  characters  of  the  fubdivifions  of  the 
different  gradations  from  organs,  and  modifica- 
tions of  organs,  chofen  arbitrarily  and  at  hazard. 
Though  the  organ  felected  fliould  be  found 
among  the  leaft  important,  and-  among  thofe 
which  have  the  leaft  infiuence  on  the  whole,  it 
does  not  follow  that  the  other  organs  would 
refemble  one  another  in  all  the  animals  in  w'hich 
the  likenefs  of  this  one  might  be  preferved. 
Nothing,  therefore,  could  be  affirmed  refpeefting 
the  other  orsrans  belonginsc  to  the  whole  of  a 
clafs  or  genus  of  animals,  which  we  fhould  have 
attempted  to  diftinguifli  by  chara(5l;ers  taken 
from  this  unimportant  organ. 

Suppofe,  for  example,  that  we  had  made  three 
divifions  of  animals,  the  aerial,  terreftrial,  and 
aquatic,  as  they  were  anciently  clalTed  ; there 
would  be.  included,  in  the  firft  clafs,  befidcs 
what  arc  commonly  called  birds,  fame  mam- 
miferous  animals,  (as  bats;)  fome  reptiles,  (as 
the  dragon;)  fome  fifties,  (the  different  kinds 
of  flying  filh  ;)  and  a multitude  of  infeefts.  Simi- 
lar difficulties  would  occur  in  a greater  or  lefs 
degree  in  the  other  two  clafles.  If,  therefore, 
wc  had  to  deferibe  one  of  their  organs,  the 
liver  for  inftance,  it  would  not  be  pofliblc  to 
find  a fingle  quality  which  wc  could  attribute  to 
it,  throughout  the  whole  of  one  clafs,  nor  one 
which  could  be  faid  to  belong  to  it  peculiarly 
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in  any  one  of  the  tliree  clalTes,  to  the  exclufion 
of  the  other  two.  * 

This  example  is  well  calculated  to  Ihew  how 
important  it  is  that  the  charadiers  of  our  divifions 
ihouldbe  well  chofen;  for,  though  in  the  form- 
ation of  methods  and  fyftems  of  natural  hif- 
tory,  errors  fo  flagrant  as  the  above  arc  not  now 
committed,  feveral  natural  ills,  even  in  modern 
times,  have  adopted  divilions  which,  in  the  de- 
tail, lead  to  limilar  refults. 

The  objedt  of  every  good  method  is  to  reduce 
a fcience  to  its  fimpleft  terms,  by  reducing  the 
propofltions  it  comprehends  to  the  grearefl:  de- 
gree of  generality  of  which  they  are  fuA  cptible. 
A good  method  in  comparative  anatomy  mufi, 
therefore,  be  fuch  as  will  enable  us  to  aflign  to 
each  clafs,  and  to  each  of  its  fubdivifions,  fome 
qualities  common  to  the  greater  part  of  the 
organs.  This  objedt  is  to  be  attained  by  two 
different  means,  which  may  ferve  to  ptove  or 
verify  one  another.  The  firft,  and  that  to  which 
all  men  will  naturally  have  recourfc,  is  to  pro- 
ceed from  the  obfervation  of  fpecies  to  uniting 
them  in  genera,  and  to  colledting  them  into  a 
fuperior  order,  according  as  we  find  burfelves 
condudeed  to  that  claflification  by  a view  of  the 
whole  of  their  attributes.  The  fecond,  and  that 
which  the  greater  part  of  modern  naturalifts  have 
employed,  is  to  fix,  before-hand,  upon  certain 
bales  of  divifion,  agreeably  to  which,  beings, 
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•when  obferved,  are  arranged  in  their  proper 
places. 

The  firll  mode  cannot  miflead  us;  but  it  is 
applicable  only  to  thofe  beings  of  which  we  have 
a perfed:  knowledge : the  fecond  is  more  generally 
pradifed  ; but  it  is  fubjeit  to  error.  When  the 
bafes  that  have  been  adopted  remain  confiflent 
^Yith  the  combinations  which  obfervation  dif- 
‘covers,  and  when  the  fame  foundations  are  again 
pointed  out  by  the  refults  deduced  from  obferva- 
tion, the  two  means  arc  then  in  unifon,  and  we 
may  be  certain  that  the  method  is  good. 

But  when  it  is  not  poflible  to  employ  the  firfl 
means,  it  becomes  neceffary  to  calculate  the 
* importance  of  the  diftindlions  we  adopt,  in 
which  we  are  much  aiTihcd  by  confidering  the 
confcquence  of  thofe  organs  upon  which  they, 
arc  founded.  Naturalihs  have  not  been  inat- 
tentive to  thefe  principles,  and  upon  them  they 
have  eflablillied  their  diftindlions  between  the 
organs  of  the  firft,  fecond,  third  rank,  &c. 

It  would  have  been  better,  how^ever,  had  they 
diredled  their  inquiries  racier  to  the  fuuAions 
themfelves  than  to  the  organs  ; for  all  the  parts, 
all  the  forms,  all  the  qualities  of  an  organ  of  the 
firH:  rank,  are  not  equally  calculated  to  furnilh 
charadlers  for  the  fuperior  claflTes : the  only 

forms  and  qualities  fitted  tor  this  purpofc,  are 
thofe  which  modify,  in  an  important  manner, 
the  fun<ttion  to  which  the  organ  belongs;  thofe 
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which  may  be  faid  to  give  it  a new  diredlion,  and 
to  produce  new  rcfults.  All  the  other  con- 
fiderations  to  which  an  organ,  whatever  be  its 
rank,  may  give  rife,  arc  of  no  importance,  fo 
long  as  they  do  not  dire^flly  influence  the  func- 
tions-it  exercifes.  In  this  refped  fome  natu- 
ralifls  have  been  mifled  : they  have  believed  that 
every  thing  was  important  in  an  important 
organ,  and  have  therefore,  without  any  juft 
reafon,  rejedted  well-formed  divifions : this, 

however,  is  not  the  place  to  difeufs  thofe  prin- 
ciples, and  ftill  lefs  to  apply  them.  The  form- 
ation of  fyftcms  is  the  object  of  natural  hiftory, 
properly  fo  called  : Anatomy  receives  them,  as  it 
were,  ready  made  ; the  latter  takes  its  firft  direc- 
tion from  the  former,  but  is  not  flow  in  reflect- 
ing back  the  light  it  has  received.  By  applying 
a fyftem  of  natural  hiftory  to  comparative 
anatomy,  we  are  fpeedily  enabled  to  difeover 
whether  it  deviates  from  the  path  of  nature. 

We  fliall,  therefore,  turn  our  attention  to  the 
whole  of  the  animal  kingdom,  and  endeavour  to 
difeover  W'hat  is  common  in  the  organization  of 
each  of  the  families  of  the  different  claffes  into 
which  it  is  divided.  This  general  review  is 
further  neceffary  to  us  for  another  objedl : in  the 
deferiptions  we  fhall  have  to  make,  in  the  fuc- 
ceeding  Ledliires,  of  the  different  organs,  and 
their  various  conformations,  we  fhall  frequently 
have  occafion  to  refer  to  the  feveral  genera  and 
famil  ies  of  animals.  It  is  therefore  neceffary 
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that  we  fhould  pofTefs,  at  leaft,  a fummaFy 
knowledge  of  them;  and  this  the  following 
examination  may  enable  us  to  procure. 

The  whole  animal  kingdom  is,  in  the  firfl: 
place,  divided  into  two  great  families: — ift. 
That  of  the  animals,  which  have  vertebrae,  and 
red  blood : 2d,  That  of  the  animals  without 
vertebrae,  almofl:  all  of  which  have  white  blood. 

The  firfl:  have  always  an  internal  articulated 
fkeleton,  the  principal  fupport  of  which  is  the 
vertebral  column  which  joins  the  head  at  its  an- 
terior extremity,  and  inclofes,  in  its  conduit,  the 
common  fafciculus  of  the  nerves  : its  pofterior 
extremity  is  frequently  prolonged  to  form  the 
tail:  the  ribs,  which  are  almofl:  always  found  in 
animals  of  this  clafs,  arc  attached  to  both  fidcs 
of  'this  column.  There  are  never  more  than 
four  members ; two,  or  all  of  which,  fometimes 
may,  however,  be  wanting. 

The  brain  is  always  contained  in  a particular 
ofleous  cavity  of  the  head,  called  the  cranium. 
All  the  nerves  of  the  fpine  contribute,  by  fila- 
ments, to  the  formation  of  a nervous  plexus, 
which  derives  its  origin  from  fome  of  the  nerves 
of  the  cranium,  and  is  diflributed  oyer  mofl: 
of  the  vifeera. 

The  fenfes  are  always  five  in  number.  The 
eyes  are  two,  and  moveable  at  will.  Ihc  car 
has  at  leaf!  three  femicircular  canals.  1 he  fenfe 
of  fmelling  refides  txclufively  in  the  cavities  in 
the  fore-part  of  the  head. 
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The  circulation  is  always  maintained  by  a 
heart,  confiding  of  at  lead  one  flediy  ventricle  : 
and  when  there  are  two  ventricles,  they  are  never 
feparate.  The  lymphatic  velTels  arc  didin<ft 
from  the  veins. 

The  two  jaws  are  placed  horizontally ; and  the 
mouth  always  opens  by  their  reparation  from 
above  downwards.  The  intedinal  canal  is  con- 
tinued from  the  mouth  to  the  anus,  which  is 
uniformly  fituated  in  the  back  of  the  pelvis,  that 
is  to  fay,  behind  the  bones  which  fupport  the 
poderior  extremities.  The  iniedines  are  fur- 
rounded  witha  membranous  covering  called  the 
peritonaeum.  There  is  always  a liver  and  a 
pancreas  which  fecrete  didblving  liquors,  and  a 
fpleen,  in  which  a part  of  the  blood  which  pro- 
ceeds to  the  liver  undergoes  a previous  prepara- 
tion. 

There  are  always  two  kidneys  for  the  fecretion 
of  the  urine,  dtuated  on  each  fide  of  the  fpine, 
and  without  the  peritonaeum.  The  tedicles  are 
two  in  number.  Above  the  kidneys  there  are 
always  two  bodies,  the  ufe  of  which  is  not  yet 
known : — they  have  been  named  capjula  atra~ 
hilaria. 

The  vertebral  animals  are  fubdivided  into 
two  branches,  thofe  with  warm  blood,  and  thofe 
with  cold  blood. 

The  animals  that  have  vertebrae  and  warm 
blood,  have  always  two  ventricles  to  the  heart, 
and  a double  circulation.  They  breathe  by 
' F 2 lungs. 
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lungs,  and  cannot  exifl:  without  refpiration. 
Their  brain  fills  up  exadHy  the  cavity  of  the 
cranium.  Their  eyes  clofc  by  palpebrse. 
Their  ear  has  its  tympanum  funk  in  the  fkull. 
All  the  parts  of  the  labyrinth  are  clofely  en- 
veloped by  the  bones ; and  in  it  we  always  find, 
befides  the  femi-circular' canals,  an  organ  with 
two  cavities  refembling  the  fhell  of  a fnail. 
Their  noflrils  communicate  with  the  back  of 
the  mouth,  and  ferve  as  palfages  to  the  air  in 
refpiration.  Their  trunk  is  always  furrounded 
with  ribs;  and  almofl  all  of  them  have  four 
members. 

It  is  by  privations,  rather  than  by  common 
properties,  that  the  vertebral  animals  with  cold 
blood  are  to  be  compared.  Several  of  them  are 
deflitute  of  ribs;  others  have  no  members. 

-Their  brain  never  occupies  all  the  cavity  of  the 
cranium.  Their  eyes  very  rarely  have  moveable 
palpebrae.  The  tympanum  of  their  ear,  if  it 
exift,  is  always  level  with  the  head  : it  is  often 
wanting,  as  v/ell  as  the  ofiicula  auditus.  The 
cochlea  is  always  wanting.  The  different  parts  - 
of  the  ear'are  not  attached  clofcly  to  the  cranium  ; 
they  arc  even  frequently  at  liberty  in  the  fame 
cavity  'tvith  the  brain. 

Each  of  thefe  two  branches  is  divided  into 
two  clafles.  Thofe  of  the  animals  with  warm 
blood  are  mavimaUa  and  birds. 

'Fhc  mammiferous  animals  arc  viviparous,  and 

nourilh  their  young  with  milk,  which  is  lupplied 
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by  their  mammae  : they  have  always  an  uterus 
with  rwo cornua;  the  males  have  always  a penis, 
which,  in  copulation,  they  introduce  into  the 
female  organ  of  generation. 

Their  head  is  joined  to  the  firfi:  vertebrae  by  two 
eminences . The  vertebrae  of  the  neck  are  never 
lefs  than  fix,  nor  more  than  nine.  Their  brain 
is  more  complicated  than  that  of  other  animals : 
it  has  parts  which  arc  not  found  in  the  other 
clafles  ; fuch  as  the  corpu:  callofum,  the  fornix^ 
the  pons  varolii^  &c. 

Their  eyes  have  only  two  palpcbrte  ; their 
car  has  four  little  articulated  bones,  and  a 
cochlea  truly  fpiral ; their  tongue  is  entirely  foft 
and  flefiiv.  The  fldn  of  the  greater  number  is 
covered  with  hair,  and  there  is  at  leaft  fome  hair 
on  all  of  them. 

Their  lungs  are  enclofed  within  the  thorax, 
which  is  feparated  from  the  abdomen  by  a flefiiy 
diaphragm:  they  have  but  one  larynx,  fituated 
at  the  bale  of  the  tongue,  and  covered  by  an 
epiglottis  while  the  animal  fwallows. 

The  lower  jaw  only  is  moveable  : both  jaws 
are  furniflied  with  lips. 

Their  biliary  and  pancreatic  duefts  are  infert- 
ed  at  the  fame  point.  Their  laefteal  veflels  con- 
tain a white  milky  chyle,  and  traverfe  a mul- 
titude of  conglobate  glands,  fituated  in  the 
inyfentery.  A membrane,  called  the  epiploon, 
fufpended  at  the  ftomach  and  neighbouring  parts, 
covers  the  iiueftihes  anteriorly.  The  fpleen  is 
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always  fituated  on  the  left  fide,  between  the 
fiomach,  the  ribs,  and  the  diaphragm. 

The  birds  are  oviparous.  They  have  but  one 
ovarium,  and  one  ovidueft — a firudlure  w’hich  is 
entirely  peculiar  to  this  clafs. ' They  have  the 
head  connefled  with  the  firfi:  vertebrae  of  the 
neck  by  one  eminence  only  : the  cervical  ver- 
tebrae are  very  numerous  ; the  fternum  is  very 
broad  ; the  anterior  members  are  only  ufed  in 
flying,  the  pofterior  in  walking. 

Their  eyes  have  three  palpebrae  : they  have  no 
external  ear,  and  their  tympanum  has  only  one 
bone ; their  cochlea  is  conical,  and  flightly  twift- 
ed;  their  tongue  has  a bone  internally  ; the  body 
is  covered  with  feathers  ; the  lungs  are  attached 
to  the  ribs  ; and  the  air,  in  palling  through  them, 
is  communicated  to  all  the  body,  as  the  animals 
of  this  clafs  have  no  diaphragm.  Their  trachea 
has  a larynx  at  each  of  its  extremities;  the 
fuperior  has  no  epiglottis  : their  mouth  is  a bill, 
or  beak,  of  a horny  confifience,  the  two  man- 
dibles of  which  are  moveable. 

Several  duefls  proceed  from  the  pancreas  and 
liver,  and  enter  the  inteftinal  canal  at  different 
points.  I'he  chyle  is  tranfparcnt ; and  there  arc 
no  myfenteric  glands,  nor  omentum.  The  fpleen 
is  in  the  centre  of  the  myfentery.  The  ureters 
terminate  in  a cavity  called  the  cloaca,  which 
is  common  to  the  excrements  and  to  the  eggs. 
Thc'y  have  no  urinary  bladder. 
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j The  clafles  of  vertebral  animals;  that  have 
cold  blood,  are  reptiles  and  jijfjes. 

Reptiles  differ  with  refpcd:  to  one  another  in 
feveial  very  important  points,  and  have  not,  per- 
haps, common  qualities  in  fo  great  a number  as 
the  other  clafles  ; fome  of  them  walk,  fome  fly, 
others  fwim,  and  a great  number  can  only  crawl. 
Their  organs  of  fenfation,  particularly  the  ear, 
vary  almoll:  as  much  as  thofe  of  motion  ; they 
have,  however,  no  cochlea  ; their  Ihin  is  either 
naked,  or  covered  with  fcalcs;  their  brain  is 
always  very  fmall ; their  lungs  float  in  the  fame 
cavity  with  the  other  vifccra,  but  do  not  fuffer 
the  air  to  pafs  beyond  them.  The  cells  of 
the  lungs  are  very  large:  there  is  only  one 
larynx,  which  has  an  epiglottis ; the  two  jaws 
are  moveable;  they  have  no  omentum,  nor 
myfenteric  glands;  their  fpleen  is  in  the  centre 
of  the  myfentery  : the  female  has  always  two 
ovaries,  and  two  ovidudts  ; they  have  an  urinary 
bladder. 

Fifhes  refpire  by  organs  in  the  form  of  combs, 
placed  on  both  fides  of  their  neck,  between 
which  they  tranfmit  the  water : they  have,  there- 
fore, neither  trachea,  larynx,  nor  voice  ; their 
body  is  adapted  to  fwimming,  but  their  fins  are 
fometimes  wanting.  Befides  the  four  which 
reprefent  the  extremities,  they  have  vertical 
fins  on  the  back,  under  the  tail,  and  at  its 
extremity. 

Their  noftrils  are  of  no  ufe  in  refpiration; 
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their  ear  is  entirely  concealed  within  the  cra-» 
nium  ; their  ficin  is  naked,  or  covered  with 
leales  ; their  tongue  is  bony  ; their  two  jaws  are 
moveable;  the  pancreas  is  frequently  replaced 
by  intefiinula  caca  ; they  have  an  urinary  blad- 
der: the  ovaries  are  double. 

The  invertebral  animals  have  not  fo  many 
qualities  in  common,  and  form  a lefs  regular 
feries  than  thofe  of  which  we  have  fpoken.  If 
they  have  hard  parts,  however,  they  are  generally 
external,  at  leaf!  when  they  are  articulated. 
Their  nervous  fyftem  has  not  its  connedting 
parts  enclofed  in  a bony  cafe,  but  floats  in  the 
fame  cavity  with  the  other  vifeera. 

'There  is  only  a brain  above  the  alimentary 
canal  : it  furnifhes  two  branches,  which  en- 
velope'the  cefophagus,  like  a collar,  and  the 
continuation  of  which  forms  the  remainder  of 
the  common  bundle  of  the  nerves. 

They  never  refpire  by  cellular  lungs,  and 
none  of  them  have  any  voice  : their  jaws  have 
all  kinds  of  dircdlions,  and  frequently  their 
mouths  are  only  fuckers ; they  have  neither 
kidneys  nor  urine:  if  they  have  articulated 
members,  they  are  always  at  leaf!  fix  in  number. 
Confidcred  anatomically,  they  ought  to  be  di- 
vided into  fivcclafTes. 

The  moUufca  form  the  firfl. 

In  them  the  body  is  foft,  flcfiiy,  and  deflitute 
of  articulated  members;  though  fometimes  there 
are  hard  parts  placed  internally:  and  though 
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frequently  it  is  covered  externally  with  hard 
fhells,  they  have  arterial  and  veinous  veflels,  in 
which  the;  blood  undergoes  a real  circulation. 

They  refpire  by  branchiae.  Their  brain  is 
a diftind  mafs,  front  which  proceed  the  nerves, 
and  a medulla  oblongata.  They  have  ganglions 
in  different  parts  of  the  body. 

Their  external  fenfes  vary  as  to  number.  In 
fome  the  eyes  and  cars  are  very  perceptible, 
while  others  appear  to  enjoy  the  fenfes  of  tailing 
and  touch  only.  There  are  many  that  can  im- 
fticatc,  and  others  that  can  only  fwallow. 

They  have  a voluminous  liver,  which  furniflies 
a great  quantity  of  bile.  Their  organs  of  gene- 
ration are  exceedingly  various. 

The  crujldcea  form  the  fccond  clafs. 

In  them  the  body  is  covered  with  fcaly  pieces. 
They  have  frequently  a confiderable  number  of 
articulated  members.  Their  nervous  fyflem 
confiifs  of  a long  knotted  cord,  from  the  gan- 
glions of  which  all  the  nerves  proceed. 

We  find  in  them  hard  moveable  eyes,  com- 
pofed  of  different  parts;  and  ears  are  difeovered 
which  are  very  imperfedf.  for  the 

fenfe  of  touch,  antennae  and  feelers  like  infecfls. 
They  have  a heart  with  arterial  and  veinous 
vellcls,  and  branchiae  for  refpiration:  their 
jaws  are  tranfverfe,  ftrong,  and  numerous;  the 
ftomach  has  internal  teeth  ; a number  of  intef- 
tinula  caeca  fupply  a brown  fluid,  which  anfwcrs 
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inftead  of  bile.  The  male  has  two  penes,  the 
female  two  ovaria. 

The  infeEls  form  the  third  clafs. 

In  their  perfedl  ftate,  they  have  antennce  and 
articulated  members  like  the  cruftacea.  The 
greater  part  have  wings,  which  enable  them  to 
fly;  and  thefe  have  all  pafTed  through  other 
flates  of  exiftence,  one  of  which  is  frequently 
completely  motionlefs.  They  all  have  a nervous 
fyftem,  fimilar  to  that  of  the  cruftacea;  but  they 
have  neither  heart  nor  veflels,  and  refpire  only 
by  trachea.  Not  only  the  liver,  but  all  the 
fecretory  glands,  are  in  them  replaced  by  long 
vefTels  which  float  in  the  abdomen.  The  form 
of  the  inteftinal  canal  is  frequently  very  diflerent 
in  the  fame  individual,  as  the  inflf(!t  pafles 
through  its  three  flates. 

The  animals  which  refcmble  the  larvae  of 
infecils,  and  have,  like  them,  a knotted  medul- 
lary cord,  might  be  joined  with  infeefls,  though 
they  do  not  undergo  a metamorphofis  ; fome  of 
them,  however,  have  blood  veflels  very  diflinefl,* 
and  'ought,  therefore,  to  form  a feparate  clafs, 
intermediate  between  the  moUiiJca^  the  crujlacea, 
and  inje£ls\  fuch  arc  the  ierrejlrial  zvorms  and 
leeches. 

This  is.  the  fourth  clafs : the  zoophyta  form 
the  fifth. 

The  parts  of  the  body  in  this  lafl  clafs  arc 
formed  like  a flar,  or  the  radii  of  a circle,  in  the 
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centre  of  which  the  mouth  is  placed.  They  have 
neither  heart  nor  blood- vefTels;  and  we  cannot 
perceive  in  them  either  brain  or  nerves. 

We  muft  now  return  to  each  of  the  nine  prin- 
cipal clalTes  which  form  the  animal  kingdom, 
and  divide  them  into  families  of  a lelTer  order. 

The  mammalia  exhibit,  in  the  firft  place,  an 
order,  the  fpccies  of  which  are  deprived  of  the 
pofterior  feet,  and  have  the  neck  fo  fliort,  and 
the  tail  fo  thick,  that,  at  firft  fight,  we  would 
be  inclined  to  clafs  them  with  fiflies.  They  live 
conftantly  in  water,  though  they  can  only  refpirc 
in  air  ; but  their  nofirils  open  at  the  fummit  of 
their  head,  which  enables  them  to  inhale  the 
air,  without  railing  the  mouth  out  of  the  water. 
Thefe  nofirils  alfo  ferve  them  in  expelling  the 
fuperfluous  water,  which  they  take  in  at  their 
mouth  every  time  they  attempt  to  fwallow  their 
prey ; they  are,  therefore,  ill  calculated  for 
exercifing  the  fenfe  of  fmelling,  for  which  nature 
has  formed  particular  cavities. 

The  cetacea,  which  is  the  name  given  to  this 
order  of  mammalia,  have  a fmooth  Ikin,  which 
covers  a great  mafs  of  fat.  They  have  no  exter- 
nal ear:  their  teeth,  which  ferve  to  retain  their 
prey,  and  not  to  mafiicate,  are  fometimes  re- 
placed by  laminae  of  horn.  The  fiomach  is 
multiplied;  the  intefiinal  canal  is  uniform,  and 
has  no  caecum  ; the  kidneys  are  much  divided  ; 
they  have. lungs,  and  a liver,  the  lobes  of  which 
are  not  very  numerous:  the  larynx  is  of  a pyra- 
midal 
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midal  form,  and  opens  into  the  nofe : the 

tcllicles  are  concealed  in  the  abdomen,  and  the 
mammae  arc  fituated  by  the  Tides  of  the  vulva. 
Their  anterior  extremities  are  fo  fliort,  and  the 
bones  and  articulations  are  fo  much  concealed 
under  the  fkin,  that  they  reprefent  oars,  and  are 
only  fitted  for  fwimming. 

Among  the  mammiferous  quadrupeds,  there 
are  a great  number  which  have  the  toes  fo  much 
enveloped  by  horn,  that  their  feet  can  only  ferve 
to  fupport  them  in  progreflion. 

Thefe  are  all  herbivorous,  and  their  teeth  are 
therefore  fitted  for  bruifing  vegetables.  They 
have  very  long  intefiines,  and  large  bellies. 
They  form  three  families. 

That  of  the  riiminantiay  which  is  the  mod 
numerous,  is  cloven-footed.  The  dentes  mo- 
lares,  which  are  wanting  in  the  upper  jaw,  are 
fupplied  by  round  callous  eminences.  The 
domach  is  divided  into  four  cavities ; and  the 
aliments  which  have  pafied  through  the  two  firfi, 
return  to  the  mouth  to  be  maflicated  a fccond 
time.  The  intertinal  canal  is  exceedingly  long, 
as  is  alfo  the  caecum.  Their  fat  becomes  hard 
and  brittle  when  it  has  cooled.  Their  mammae 
are  fituated  between  the  thighs.  T.he  penis  of 
the  male  has  no  internal  bone. 

That  of  the  pachydcrmnla  has  more  than  two 
toes  to  the  foot;  incifive  teeth  in  both  jaws; 
and  frequently  enormous  canine  teeth.  1 he 
fiomach  in  thefe  animals  has  fome  contrarflions, 
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but  it  is  not  divided  into  feveral  cavities,  and 
they  do  not  ruminate.  Their  mammae  extend 
under  the  belly  when  they  arc  numerous. 

That  of  the  folipeda  is  diftinguifhed  by  having 
only  one  apparent  toe  to  each  foot.  They  have 
incifive  teeth  in  both  jaws;  a fimple  and  fmall 
ftomach,  but  very  large  inteilines,  and  par- 
ticularly an  enormous  caecum.  Their  mammae 
are  fituated  in  the  groin,  like  thofe  of  ruminating 
animals.  The  cetaceous  and  hoofed  animals 
have,  in  general,  the  liver  very  little  divided. 

The  mammalia,  that  have  di ft inv^l  toes, covered 
merely  with  nails  or  claws  at  their  extremities^ 
form  likewife  feveral  families,  to  w hich  wc  may 
afTign  common  characters  deduced  from  the 
entire  of  their  organization. 

The  leaft  numerous,  and  the  lead  perfetd,  is 
that  of  the  lardigradii.  Though  their  toes  are 
not  covered  with  horn,  they  are  united  bv  the 
ficin,  and  cannot  be  moved  feparately ; they  are 
befides  few  in  number.  The  dentes  incifores 
are  wanting  in  both  jaws.  The  ftomach  is 
quadruple,  as  in  the  ruminantia  ; but  the  aliments 
do  not  return  to  the  mouth.  The  mammae  are 
placed  on  the  bread.  The  anterior  legs  are  loner, 
which  condderably  embara-ades  the  motion  of 
the  animal  in  w'alking. 

O 

The  edentata  is  a fecond  family,  which  re- 
fembles  the  former  in  the  little  freedom  of  the 
toes,  and  the  want  of  the  incifores.  Several 
fpecics  are  indeed  entirely  deditute  of^teeth: 

they 
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they  have  a fimple  ftomach;  their  mammse  are 
licuated  under  the  abdomen;  they  have  all  a 
fnout  more  or  lefs  prolonged ; and  mofl:  of 
them  have  a dcfenfive  covering,  confifting  of 
fcales,  &c. 

The  rodenlia  form  a third  family  of  mam- 
miferous  animals  with  claws,  charadlerifed  by 
two  long  incifive  teeth,  at  the  end  of  each  jaw, 
which  are  fucceeded  by  an  interval  without  any 
canine  teeth.  This  organization  compels  them 
to  gnaw  their  aliments,  or  to  reduce  them  to 
very  fmall  fragments,  inftead  of  cutting  them  in 
mouthfuls,  as  is  done  by  thofe  animals  that  have 
a number  of  fhort  incifive  teeth.  The  rodentia 
feed  on  vegetable  or  animal  fubflances,  or  on 
them  both  mixed,  according  as  their  molares 
have  flat  crowns,  or  fharp  points,  or  are  merely 
elevated  into  blunt  tubercles.  Their  inteflines 
arc  long;  their  ftomach  fimple;  and  they  have 
almoft  always  a large  crecum.  Their  pofterior 
feet  are  longer  than  the  anterior,  which  gives  to 
their  motion  the  appearance  of  leaping.  Some- 
times the  difference  in  the  length  is  fo  great, 
that  thefc  animals  cannot  employ  the  fore  feet 
in  walking. 

The  farcophaga,  which  do  not  differ  much  from 
the  rodentia  in  the  difpofition  of  their  claws, 
have,  however,  a more  complete  let  of  teeth  : 
their  incifors  are  fhort  and  flrong,  their  canine 
teeth  Ifrong  and  pointed,  and  their  molares 
fliarp  and  denticulated.  Thefe  three  kinds  of 
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teeth  form  altogether  an  uninterrupted  feries. 
The  alimentary  canal  is  fhort;  the  ftomach  and 
the  caecum  fmall.  The  latter,  indeed,  does  not 
exift  in  thofe  farcophaga  which  walk  wholly  on 
the  fol6  of  the  foot,  or  that  have  long  bodies 
fupported  by  very  fhort  feet.  In  all  of  them  the 
belly  is  more  or  lefs  flender,  on  account  of  the 
fmallnefs  of  their  inteftines. 

Thefe  two  families,  the  rodentia  and  far- 
cophaga, have  their  mammae  fituatcd  under  the 
belly,  and  the  urethra  partly  enveloped  in  a bone. 
All  thofe  quadrupeds  we  mention,  have  the 
penis  enclofed  in  a fheath  attached  to  the  abdo- 
men. 

The  amphibious  mammalia  form  a fmall  family, 
fimilar  in  many  refpedts  to  the  farcophaga;  but 
their  members  arefo  fhort  that  they  canfcarcely 
ferve  for  any  other  purpofe  than  that  of  fwim- 
ing. 

The  bats  likewife  form  another  little  family, 
fomewhat  fimilar  to  the  farcophaga  in  their 
teeth  and  intefiines;  but  the  intervals  between 
the  toes,  (which  are  very  long,)  and  alfo  thofe 
between  their  members,  are  occupied  by  a fine 
fkin.  This  organization  enables  them  to  fly. 
They  have  no  c?ecum.  Their  mammae  is 
fituated  on  the  breafl,  and  the  penis  is  pendent. 

The  two  laft  circumftances  exifi;  in  the  qua- 
drumana^  which,  of  all  the  mammiferous  animals, 
are  thofe  that  moft  refemblc  man.  Like  him 
they  have  the  thumb  feparate  from  the  fingers, 

to 
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to  which  it  is’  capable  of  being  oppofed  when  it 
is  requilite  to  perform  any  delicate  operation. 
The  feet  are  limilarly  formed;  the  great  toe  is 
fhorter  than  the  others,  which  are  long,  like  the 
fingers.  The  teeth  refemble  thofe  of  man, 
except  that  the  dentes  canini  are  longer  than  the 
others.  The  alimentary  canal,  except  in  fome 
fpecies,  is  compofed,  as  in  man,  of  a fimple 
fiomach,  of  fmall  and  great  inteftines,  and  of  a 
thick  and  fhort  caecum.  The  liver  of  animals 
that  have  claws,  is  divided  into  more  numerous 
lobes  than  that  of  man  and  hoofed  animals. 

The  clafs  of  birds  do  not  prefent  as  many 
anatomical  charadlers  as  that  of  mammalia,  to 
enable  us  to  diftinguifh  into  families  the  differ- 
ent fpecies  that  compofc  it.  The  form  of  their 
feet  does  not,  as  in  quadrupeds,  determine  the 
nature  of  their  food,  becaufe  the  power  of  flying, 
of  fwimming,  or  of  diving,  affords  them  other 
means  of  purfuing  their  prey. 

Birds  of  prey,  properly  fo  called,  are  not  the 
only  birds  that  live  on  flcfli.  They  arc  dif- 
tinguifhed  by  their  beak  and  hooked  claws. 
Their  flornach  is  membranous;  their  caeca  arc 
very  fliort;  their  inferior  larynx  has  only  one 
mufcle. 

The  pifeivorous  birds  of  the  family  of  river- 
birds,  fuch  as  the  herons,  &c.  have  a large  mem- 
branous flornach,  and  one  very  fliort  caecum. 

The  other  pi/civorons  birds  of  the  family  of 
fwimming-birds,  fuch  as  the  cormorant,  pchcan, 

&c. 
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See.  of  the  palTcrine  family,  as  the  kiug.fijh^:r, 
have  likewife  a membranous  ftomach.  This 
organ  is  alfo  of  a fimilar  ftru^ture  in  the  birds 
that  live  on  worms,  fuch  as  the  zvood-perker,  Sec. 
but  it  is  very  mufcular  in  moft  other  birds,  and 
particularly  fo  in  thofe  that  live  entirely  on 
grain. 

The  other  internal  parts  do  not  furnifh  very 
marked  charatTers;  or  it  may  rather  be  faid, 
that  as  thefe  parts  do  not  cxercifc  a powerful 
influence  on  the  whole,  they  have  but  tew 
variations  in  their  tlruchure. 

Confining  ourfelves,  therefore,  to  the  con- 
fiderations  of  the  organs  of  motion,  we  find, 
befidcs  the  family  of  the  birds  ■ f prey  mentioned 
above,  that  of  the  fwimming  or  izuf.yes-kirds, 
which  have  fhort  palmated  feet,  a clofe  plumage, 
befmeared  with  an  oily  liquor,  and  wh  ch  live 
almofl  conflamly  in  water;  the  families  of  tho 
zvading-birds,  or  gralla^  which  have  long  feet, 
naked  legs,  long  necks,  and  bills,  and  which 
wade  among  the  water,  by  the  banks  of  rivers, 
flreams  and  marfiies : that  of  the  gallinaceous 
birds,  which  have  fhort  feet,  fly  heavy,  or  do  not 
fly  at  all,  have  fliort  arched  bills,  and  which 
refide  on  the  earth,  where  they  live  upon  grain. 
The  laft  have  a large  ingluvies,  a flrong  flefhy 
gizzard,  and  the  inteflines,  particularly  the  two 
c«ca,  very  long:  their  inferior  larynx  has  no 
particular  mufcle.  The  family  of  the  climbers, 
cr  fcan/oresj,  are  diflinguifhed  by  two  toes  placed 
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before  and  two  behind,  and  by  the  power  which 
this  ftrudhure  gives  them  of  climbing  in  all 
diredlions;  fome  of  them,  as  the  zvood-peckers, 
have  a membranous  ftomach,  and  no  cscum; 
others,  as  the  parrots,  have  a mufcular  flomach, 
and  alfo  w'ant  the  cxcum  : finally,  there  are 
others  which  have  cseca,  and  a gizzard,  as 
cuckoos,  &c.  The  former  live  on  infedls,  the 
latter  on  fruits. 

The  numerous  genera  of  birds  which  cannot 
be  included  in  the  preceding  families,  are  known, 
b.y  naturalifts,  under  the  general  denominations 
of  fparrozvs  and  rollers.  It  is  difficult  to  affign 
to  them  any  common  characters : we  may,  how- 
ever, redute  them  into  tribes  of  an  inferior 
order,  which  form  very  natural  divifions;  fuch 
are,  that  of  the  fmall  birds  with  delicate  bills, 
which  live  upon  infects,  and  leave  our  climates 
in  winter;  that  of  the  little  birds  with  large 
bills,  which  live  on' grain,  and  injure  cultivated 
fields;  that  of  the  birds  with  long  and  thick 
beaks,  which  live  on  fruits,  grain,  and  animal 
fubfianccs,  and  fome  of  which  even  do  not  dlf- 
dain  carrion  ; &c. 

The  reptiles  may  be  reduced  to  a regular 
divifion  much  more  cafily  than  birds:  thofe 
which  have  no  feet,  as  the  ferpents,  have  the  body 
of  a long  form,  to  which  that  of  the  vifccra  cor- 
refponds.  'I'heir  jaws  are  both  moveable,  and 
arc  capable  of  fo  great  a reparation  that  the  ani- 
mal fwallows  bodies  thicker  than  itfelf,  their 
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cnriilaginous  and  forked  tongue  has  a kind  of 
Iheath,  from  which  it  is  thrown  out,  and  into 
>vhich  it  returns,  at  the  animal’s  pleafure.  The 
ftomach  is  long  and  membranous.  The  ali- 
mentary canal  is  ftiort,  and  has  no  caeca.  The 
male  has  two  penes,  covered  with  prickly 
eminences;  the  female  produces  eggs,  which  are 
fometimes  hatched  in  the  ovidu6t. 

There  are  very  few  reptiles  with  two  feet. 
Among  thofe  that  have  four  feet  we  ought  to 
diltinguifli  the  tortoifes,  which  are  partly  covered 
with  an  ofTeous  niell,  and  the  lizards,  which  have 
fcalcs,  from  the  frogs  and  falamanders,  which 
have  naked  Ikins;  becaufe  the  two  firft  kinds 
lay  eggs  completely  fecundated,  with  a hard 
fliell  from  which  their  young  come  forth  under 
the  form  they  always  retain  ; while  the  two  latter 
lay  foft  eggs,  that  fwell  after  they  arc  depofited 
in  water,  and  produce  young,  which  have  a form 
fimilar  to  that  of  filhes, — live  like  fifhes  in  water, 
and  refpire  during  a confidcrable  time  by  bran- 
chite,  after  which  they  aflumethc  form  of  their 
parents. 

The  filhes  are  divided  into  two  principal 
families,  which  are  very  different  as  to  number. 
Thefmaller,  t\\2ito^ t\\eCbondropterygii,  refembles 
fome  reptiles,  particularly  in  the  female  organs 
of  generation,  which  confifl:  in  two  very  long 
oviduefts,  terminating  at  the  one  end  in  the 
ovaries,  and  at  the  other  in  a common  uterus. 
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The  fecond  family  comprehends  all  the  other 
kinds  ot  fifli;  but  with  rcfped  to  them  the  ana- 
tomifl  can  form  no  dillincfliion  except  what  is- 
founded  on  the  flrudlure  of  the  bones,  and  which 
divides  them  into  cartilaginous  jifloes  and^  offeotts 
fi/hes.  The  other  charadlcrs  employed  by  na- 
turalids, are  relative  to  the  pofitionof  the  fins,  and 
to  fome  lefs  important  varieties,  which  are  more 
or  lefs  apparent  in  the  parts  that  cover  the 
branchiae  externally;  but  which  do  not  indicate 
any  thing  uniform  in  the  interna!  organization 
of  the  animal. 

The  clafs  of  molufea  is  diftinguilhed  into 
three  families,  which  appear  to  form  very  natu- 
ral divifions.  The  firft  includes  the  animals 
called  cephalopoda,  becaufe  they  have  their  feet 
in  the  head.  Their  body  has  the  form  of  a fack. 
They  have  three  hearts.  They  refpire  in  water 
by  branchiae.  Their  mouth  is  placed  in  the  cen- 
tre of  their  feet,  and  rcfemblcs  a beak.  The 
head  is  alfo  diflingui filed  by  very  large  eyes,  and 
has  the  ears  placed  internally.  The  ftomach  is 
mufcular,  like  a gizzard.  The  liver  is  very- 
voluminous.  particular  gland  fccrctes  a black 
liquor,  which  they  throw  out, and  which  darkens 
the  water  around  them  whenever  they  wifii  to 
conceal  themfelvcs.  Their  fexes  are  feparatc. 

The  gajleropoda,  which  are  fo  called  bccaufe 
they  crawl  on  their  bellies  from  the  fecond  order. 
— in  thefe  animals  the  head  is  moveable,  and 
•frequently  provided  with  tentacula.  The  heart 
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is  llngle.  Their  organs  of  'refpiration  vary  in 
their  form  and  pohtion,  according  to  the  genera. 
Tht  liver  is  very  voluminous.  The  two  fexcs 
are  united  in  the  lame  individual.  They  cannot, 
however,  fecundate  themfelvcs,  but  for  thatpur- 
pofe-require  a reciprocal  copul  ition.  A conlider- 
able  number  are  provided  with  Ihells,  but  they 
are  never  bival  vul  ir. 

The  bivalves  are  f )und  in  the  third  order,  that 
oi the acfphala.  There  are  alfo  fome  of  thefe  ani- 
mals which  crawl  on  the  belly.  The  head  is  enve- 
loped in  a fleiliy  involucrum  or  hood  ; the  Ihells 
are  double  ; properly  fpeaking  they  have  no 
head,  but  only  a mouth.  'I'he  heart  is  fingle, 
and  fituated  towards  the  back.  The  branchiae 
are  lam.nte,  or  leaves,  placed  on  each  fide 
within  the  hood.  They  do  not  copulate;  feveral 
of  them  even  experience  no  change  of  place,  but 
remain  perpetually  attached  to  rocks. 

The  worms^  which  we  place  next  to  the  mo- 
lufca,  are  the  animals  that  formerly  bore  that 
name,  in  which  we  obferve  a vafcular  fyflem,  and 
a fpinal  marrow,  knotted  like  that  of  infec1:s  ; they 
form  two  families.  Thofe  which  have  branchiae 
appearing  externally,  and  thofe  which  have 
none.  The  latter  appear  to  have  their  fexes 
united  like  the  gafteropoda. 

The  furnifh  only  two  divifions,  which 

correfpond  with  tw'o  genera  eftablifhed  by  Lin- 
naeus, under  the  names  of  cancer  and  mono- 
/culus^ 
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The  infers  divide  at  fird  into  two  great  bran- 
ches. The  firft  comprehends  thofe  which  can- 
not mafticate  folid  bodies,  and  which  live  only 
by  fucking  vegetable  or  animal  juices;  fome,  as 
the  hemiptera  or  ryngoia^  only  undergo  a femi- 
mctarnorpholjs  ; that  is  to  fay,  the  larvae  differ 
from  the  perfeeb  infeebs  only  w'ith  refpedt  to 
the  wings,  which  they  want.  Thefe  infeds  have 
a (harp  roflrum,  containing  feveral  bridles,  which 
are  capable  of  cutting  the  fkin  ; the  flomach  is 
f.ngle  and  mufcular,,  the  inteftines  are  fliort. 

Others,  (a§  ihe  diptera  or  antliatay)  undergo  a 
complete  metamorpholis.  Their  larva refembles 
a worm  ; their  nympha  is  immoveable.  The 
perfeeb  infed  has  only  two  wings ; its  fucking 
' tube  is  armed  with  bridles  or  lancets  ; fome  of 
them  have  befides  a dediy  probofeis  with  two  lips. 
The  tracheae  terminate  in  air-bags,  which  fre- 
quently occupy  the  greater  part  of  the  abdomen. 

A third  order,  that  of  the  butterflies, 
iera  or  glojfatay)  aU'o  undergoes  a complete  me- 
tamorphofis.  Their  larva  (the  caterpillar)  is 
provided  with  long  jaws  ; with  a fliort,  draight, 
thick,  and  very  mufcular  intedinal  canal  ; with 
very  long  hepatic  veffcls,  and  with  veflels  fitted 
for  producing  filk.  The  perfed  iqfed  has  very 
fmall  convoluted  intedincs,  one  inflated  do- 
inach,  and  tracheae,  fupplied  with  veficles,  &:c. 
the  mouth  is  a double  fpiral  fyphon. 

finally,  there  are  a fmall  number  ofinfeds  of 
this  clafs,  that  are  npvpr  metamorphofed,  and 
never  have  wings. 
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The  other  branch,  that  of  the  infcvfls  which, 
are  provided  with  jaws,  and  which  feed  upon 
folid  fubdanccs,  likewife  includes  fevcral  orders. 

The  coleoptera  have  two  wings,  which  fold  un- 
der two  cafes  ; the  metamorpholis  of  this  kind 
of  infeefts  is  complete;  their  larva  has  fix  fliort 
feet,  a vermiform  body,  a fcaly  head,  firong  ja\vs, 
fiiort  and  thick  iniefiines,  tour  long  hepatic 
veflels,  tubular  tracheae,  &c.  The  perfecl  infcvft 
has  four  jaws.  The  feelers  are  attached  to  the  two 
inferior  jaws,  which  arc  partly  covered  by  the  low- 
er lip;  the  intefiinal  canal  is  frequently  much 
longer  than  in  the  larva  fiate ; the  parts  of  genera- 
tion occupy  the  greater  part  of  the  abdomen. 

This  order  might  itfclf  be  fubdivided  into  fa- 
milies, feveral  of  which  have  very  dillindl  ana- 
tomical  charaifters.  For  example,  the 
the  larva  of  which  have  an  alimentary  canal,  di- 
vided into  a fiomach,  a fmall  intelline,  a colon 
and  rectum  ; the  colon  is  thick  and  fwoln,  the 
tracheae  are  tubular.  The  perfcvft  infeifl  has  long 
flender  intefiines,  without  any  fenfible  dilata- 
tions; its  tracheae  arc  velicular,  its  tcfiicles  very 
numerous. — Next,  the  W’ hie h have  fix 

feelers ; their  intefiinal  canal,  in  the  perfect  fiate, 
is  very  fhort ; they  have  two  fiomachs,  the  fecond 
of  which  is  villous  on  the  external  furface,  &c. 

The  fccond  order  of  infects  with  jaws  is  that  of 
the  orthopiera  or  iilonata.  The  cafes  of  their  wings 
are  foft  ; they  fold  them  under,  in  the  manner  of 
• fan  j their  jaws  are  covered  by  a peculiar  part 
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called  the  helmet  (galea);  their  flomach  is  at 
leaft  quadruple,  and  not  unfrequently  they  have: 
more  than  four  ftomachs  ; their  hepatic  velTels 
are  extremely  numerous  and  intricate.  Thofe 
infecfls  only  undergo  a femi-metamorphofis  ; the 
rudiments  of  the  parts  of  generation  are  often 
obferved  in  their  larvae. 

The  third  of  thefe  orders  include  the  neuro- 
ptera-,  the  infedls  of  this  kind  have  four  mem- 
branous articulated  wings.  Confidered  in  the 
whole,  they  have  not  many  common  anatomical 
charaefters  ; but  there  are  fome  remarkable  fa- 
milies which  have  an  uniform  ftriuflure;  as  (r) 
the  lihellul<£  or  odonata,  the  larvae  of  which  catch 
their  prey  at  a diftance,  by  a fudden  extenfioii 
of  the  lower  lip  ; the  alimentary  canal  is  fliort, 
flraight,  and  a little  dilated  at  the  part  of  the 
ftomach.  The  reeflum  is  the  principal  organ  of 
refpiration,  as  almoftall  the  tracheae  arife  from 
it.  The  internal  parts  of  the  perfedl  infedl  are 
fmaller  than  thofe  of  the  larva,  and  its  tracheae 
arc  veficular.  — (2)  The  agnalha  \ the  larva  of  this 
family  exifts  a long  time  previoufly  to  its  meta- 
morphofis,  but  the  pcrfedl  infed:  pcriflies  at  the 
end  of  a few  hours.  It  exhibits  only  the  veftiges 
©f  the  jaws,  &c. 

The  fourth  order  is  that  of  the  hymenoptera  or 
pie'zata:  this  order  has  four  wings,  which  arc  vein- 
ous,  but  not  reticulated.  Thcfc  infeds  rcfcmblc 
the  coleoptcra  in  the  difpofition  of  their  jaws, 
iind  the  complete  metamorphofis  they  undergo. 
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The  inteftinal  canal  is  very  large  in  the  larva ; 
but  it  is  much  lefs  in  the  perfevft  ftate,  ia 
which  it  difplays  only  one  or  two  flight  di- 
latations. The  hymenoptera  includes  the  infeds  ' 
moll  remarkable  for  indudry,  and  particularly 
the  bees. 

Finally,  there  are  a fmall  number  of  Infeclj 
with  jaws,and  deftitute  of  wings;  on  the  anatomy 
of  which  no  general  obfervation  occurs. 

The  zoopkytaviUi  very  naturally  divided  ac- 
cording to  the  liinplicity  of  their  organization. 
The  fird  order,  iht  ecbhiodermatiiy  includes  the 
zoophytes,  that  are  provided  with  feet, teeth, a dif- 
tincl  llomach  and  inteflinal  canal,  and  with  evi- 
dent refpiratory  organs  ; thefc  are  i\\Q  fta-urebinsy 
the  Jlar-fiJhy  &c.  A fecond  order  may  be  formed 
confiding  of  thofc  that  have  their  digedive  or 
refpiratory  organs  very  didincl,  but  arc  deditute 
of  teeth  ; thefe  are,  the  niedufeCy  the  aPiiniiCy  &c. 

Finally,  the  polyps,  whether  we  confider  thofc 
that  are  naked,  or  thofe  that  have  calcareous 
Coverings ‘Called  corals,  feem  to  confid  only  of 
a gelatinous  fack,  the  aperture  of  which  is  fur- 
rounded  with  fome  tentacula.  They  are  placed 
in  the  lowed  rank  of  animal  life. 

N.  B.  The  tables  connedtecj  with  this  work 
contain  a recapitulation  of  this  chapter,  and  an 
enumeration  of  all  the  genera  that  enter  into  the 
different  divifions  and  fub-dividons  of  which 
have  treated. 
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LECTURE  SECOND. 

t)F  THE  ORGANS  OF  MOTION  IN  GENERAL, 

We  propofe  to  employ  the  firfl  part  of  this 
Courfe  in  deferibing  the  organs  of  motion,  that 
^s  to  fay,  the  bones  and  the  mufcles ; but  before 
we  proceed  to  treat  of  each  bone  and  mufclc 
jn  particular,  we  fhajl  examine  the  mechanical 
flrudlure,  the  chemical  nature,  and  the  organic 
functions  of  the  oifeous  and  mufcular  fyftems  in 
general,  and  the  variations  which  occur  under 
those  three  heads,  in  the  different  claffes  of 
animals. 

Article  I. 

Of  the  ]\Iufcular  Fibre. 

Any:  portion  of  mufclc  prefents,  on  the  firrt 
view,  filaments  fometimes  red,  fometimes  white, 
according  to  the  kind  of  animal  from  which  it 
is  taken.  Thefc  filaments,  which  are  generally 
placed  parallel  and  clofc  to  each  other,  feem  to 
form  finall  fufciculi,  or  rather  large  filaments, 
which,  by  their  union,  confiitutc  the  mufcles. 
Some  intervals  arc  oblcrvcd  between  the  dificr- 
ent  fafciculi.  In  the  animals  that  have  reJ 
bloocj,  and  the  molufea,  thefc  interfiices  arc 

filled 
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filled  with  a cellular  fubHance  finer  than  that 
which  feparates  the  miifcles,  and  lefs  compact 
than  that  which  covers  them.  The  filaments 
that  compofe  each  fafciculus,  are  unit^  by  a 
cellular  membrane  finer  than  the  former:  and 
when  we  examine  one  of  thefe  filaments  in  a 
Hiicrofcope,  we  obferve  that  they  are  divided 
into  liill  fmaller  filaments,  but  limilar  to  the 
firfi,  and  united  in  the  fame  manner.  This 
divifion  continues  as  far  as  wc  can  follow  it, 
and  our  inftruments  arc  incapable  of  flicwing 
where  it  terminates. 

The  lafl.  of  thofc  filaments,  or  the  mofl:  deli- 
cate fibres  we  can  perceive,  do  not  appear  hol- 
low ; — wc  do  not  obferve  any  cavity  in  them. 
It  flioLild  feem  that  they  may  be  regarded  as  the 
moll  limple  collections  of  the  conflituenc  par- 
ticles. In  fart,  their  formation,  or,  as  it  might 
be  termed,  their  cry  ftallization,  is  obvious  w hen 
the  blood  congeals.  When  a mufcle  has  been 
freed  by  boiling,  and  maceration  of  its  blood, 
other  fluids,  and,  in  general,  all  the  fubftanccs  it 
contains  that  are  foreign  to  its  fibre,  it  exhibits 
a white  filamentous  tilTue,  which  is  infoltiblc 
even  in  boiling  water,  and  refemblcs,  in  all  it§ 
chemical  properties,  the  refiduum  of  the  craf- 
lamentum  of  the  blood,  after  all  the  colourinp- 

O 

part  has  been  removed  by  ablution.  This  m.at- 
ter,  in  confcqucnce  of  the  abundance  of  azote 
which  enters  into  its  compofition,  poflefTes  a 
^harartcr  of  animality  perhaps  more  firiking 
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than  the  other  animal  fubflanccs.  It  appears, 
then,  that  the  elements  of  fibrous  matter  are  fo 
clofely  approximated  in  the  blood,  that  very 
little  repofe  is  fufficient  to  make  them  coagulate: 
In  the  ftate  of  life,  therefore,  the  mufcles  may 
doubtlefs  be  regarded  as  the  only  organs  capable 
of  feparating  that  matter  from  the  mafs  of  the 
blood,  and  appropriating  it  to  themfelves. 

The  jibrine  (for  this  is  the  name  which  the 
chemiHs  have  given  to  the  fubftance  we  have 
deferibed,)  is  not  confined  to  red  blood  only; 
the  white  fluid,  which  fupplies  the  place  of  the 
blood  in  fo  great  a number  of  animals,  also  con- 
tains it.  But  it  is  not  found  in  the  craffamen-. 
turn  of  their  blood;  its  filaments  merely  float  iit 
the  ferum*. 

As  the  fubflances  of  which  the  blood  is  formed 
do  not  contain,  at  leafl:  in  herbivorous  animals, 
any  thing  that  refembles  this  fibrous  matter, 
and  as,  even  in  thofe  that  are  carnivorous,  it 
appears  to  be  decompofed  by  the  adl  of  digeftion, 
and  is  manifeflly  neither  contained  in  their 
blood  nor  their  lymph,  it  may  be  concluded 
that  it  is  refpiration  which  fo  changes  the  com- 
pofition  of  the  blood  as  to  render  it  capable  of 

engendering 


* This  difeovery  has  not  yet  been  publiihed  by  its  author; 
I ouglit,  therefore,  to  ftatc  that  it  belongs  to  Citizen  Homberf, 
of  Havre,  a very  ingenious  chemift,  "ho  has  applied  himfelf, 
with  much  fuctcfs,  to  the  comparative  clicroillry  of  animal 
fubllanccs. 
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engendering  the  fibrinc.  This  idea  is  fupporced 
b)^  the  nature  of  the  chemical -operations  which 
conftitute  the  act  of  refpiration,  and  the  effedla 
of  that  fun<5lion  on  the  organic  fvflem.  Re- 
fpiration,  by  removing  the  hydrogen  and  carlx)n 
from  the  blood,  augments  the  proportion  of  its 
azote;  and  as**  it  is  refpiration  which  preferves 
the  mufcular  irritability,  it  is  natural  to  fuppofe 
that  this  is  performed  by  incrcafing  the  quantity 
of  the  fubftance  in  which  that  irritability  ex- 
clufively  refides. 

But  though  there  is  no  irritability  without 
fibrine,  that  property  does  not  (hew  itfelf  in  the 
pure  fibrine  when  detached  from  the  organic 
mafs;  it  only  retains  it  during  life,  and  while 
its  natural  connedlion  with  the  nerves  and  blood 
veflels,  or  at  leaft  with  their  moft  minute  rami- 
fications, fubfifis.  In  fadl,  there  is  no  part  of 
the  body  which  may  be  properly  called  fiefhy, 
that  is  not  penetrated,  in  every  diredlion,  by 
nervous  fibres ; and  though  wc  cannot  trace 
nervous  filaments  in  their  diftribution  over  each 
particular  flefhy  fibre,  the  fenfibility  which  per- 
vades the  whole  mufcular  fubftance,  even  in  its 
fmalleft  portions,  does  not  permit  us  to  doubt 
the  exigence  of  this  difiribution. 

The  animals  that  have  not  diftindt  and  feparate 
nerves,  have  no  vifible  flefhy  fibres,  and,  as  we 
have  already  fliewn,  irritability  and  fenfibility 
do  iK)t  in  thetn  appear  to  belong  citclufively  to 

any 
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any  particular  fydcm  of  organs.  The  exiftenc^? 
of  vcfTels,  and  a cellular  fubflance,  are  neither  fd 
neceffary  nor  fo  general  ; for  the  mufcles  of 
infe(5ls,  though  very  diftindt  and  very  powerful, 
contain  neither  the  oite  nor  the  other.  The 
fibres  which  compofe  thefe  mufcles  are  fimply 
contiguous  and  parallel,  and  have  no  adhclion. 
As  they  are  only  fixed  at  their  extremities,  if  w’e 
cut  them  at  the  part  by  which  they  are  attached, 
the  fibres  feparate  like  the  threads  of  a piece  of 
cloth  when  the  woof  is  unravelled.  Cellular 
fubftance  is  even  very  uncommon  in  the  mufcles 
of  molufea,  though  their  velTels  are  pretty 
numerous.  In  all  red-blooded  animals,  how- 
ever, the  mufcular  fibres  are  firongly  united  by 
cellular  membranes,  and  are  every-whcrc  inter- 
laced by  numerous  blood-vefiels. 

The  colouring  matter  of  the  blood  feems  to 
attach  itfelf  by  a kind  of  preference  to  the  fibrous 
fubfiance,  as  it  does  to  the  cralfamentum  at  its 
formation,  fince  the  red  colour  is  more  pecu- 
liarly proper  to  mufcular  flcih,  though  other 
kinds  of  organs  appear  to  contain  proportionally 
as  much  blood.  Befides,  the  fibre  of  white- 
blooded  animals  is,  the  colour  excepted,  exadlly 
fimilar  to  that  of  the  red-blooded  ; the  latter 
exhibits  fevcral  fliadcs  of  red:  certain  clafles 
having,  in  general,  the  mufcles  more  pale,  as  the 
reptiles  and  the  fillies ; and  the  mufcles  them- 
fclvcs  have  not  all  the  fame  degree  of  rednefs. 

Mufcular 
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Mufcular  irritability  is  that  property  which 
the  ficlhy  fibre  pcfTefles  of  fiiortcning  itfelf  by 
ofcillation,  and  of  contradfing  itfelf,  in  con- 
fequencc  of  certain  determinate  adlions  external 
to  the  fibre  itfelf,  and  in  which  the  mechanical 
caufe  cannot  be  difeovered.  This  property  is 
very  diftindt  from  the  elafticity  of  the  fibres, 
which  is  common  to  them,  with  many  other 
natural  bodies  ; as  well  as  from  another  faculty, 
which  is  common  to  them,  with  many  other 
parts  of  living  bodies,  by  which  they  tend  con- 
tinually to  Ihorten  themfclves,  and,  in  fadf, 
always  contradt  when  they  are. at  liberty  fo  to 
do.  Irritability  is  not  conflant,  but  when  it 
exifls,  it  produces  contraction,  notwithfianding 
the  ordinary  obftaclcs. 

The  caufes  which  occafionally  excite  the 
irritability  of  the  fibres,  may  be  divided  into 
fwe  orders  : volition,  external  adlions  operating 
on  the  nerves,  external  adlions  operating  on  the 
fibre  itfelf,  mixed  adlions  operating  on  both  the 
nerves  and  the  fibres,  and  finally,  certain  difeafes 
and  certain  violent  emotions. 

When  the  body  is^in  a fiatc  of  health,  and 
awake,  the  wdll  exercifes  a moli  conftant  and 
prompt  empire  over  the  greater  part  of  the 
mufcles,  which  are  for  that  reafon  called  volun- 
tary. A fmall  number  are  not  fubjedl  to  the 
will ; thefe  produce  internally  the  movements 
that  are  necelTary  to  life,  and  which  cannot 

be 
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be  interrupted;  fuch  as  the  motion  of  the  heart 
and  the  inteftines.  It  is  to  be  obferved,  how- 
ever, that  feme  of  the  mufcles  which  aft  in- 
voFuntarily  in  men  and  feveral  animals,  obey 
the  will  in  others:  fuch,  for  example,  is  the 
llomach  in  ruminating  animals,  the  movements 
of  which  they  can  command  at  plcafure,  in  t\Vo 
different  direftions.  The  motion  of  fome  other 
mufcles  appears  to  be  of  a mixed  nature;  we 
can  flop  their  aftion,  but  their  motion  is  con- 
tinued by  habit,  without  our  formally  willing 
it,  or  even  without  our  confeioufnefs — fuch  are 
the  mufcles  of  refpiration. 

The  mufcles  that  are  abfolutely  involuntary, 
are  continually  expofed  to  the  aftion  of  an 
irritating  caufeof  an  extraneous  nature;  for  the 
vcinous  blood  which  arrives  on  each  diaftole  to 
the  heart,  determines  that  organ  to  contraft 
itfelf,  and  the  aliments  aft  in  a fimilar  manner 
on  the  flomach.  It  feems,  therefore,  that  the 
will  is  not  ncceffary  to  make  thefe  mufcles  aft, 
and  that  it  cannot  flop  their  motion.  A mufcle 
laid  bare,  and  expofed  to  an  irritating  caufc, 
would  contraft  itfelf,  even  in  the  living  fuhjeft, 
without  any  participation  of  the  will.  It  fltould 
alfo  be  remarked,  that  the  nerves  of  the  involun- 
tary mufcles  are  generally  fmaller  than  thofc  of 
the  other  mufcles.  Indeed  it  was  long  doubted 
whether  the  heart  really  had  any  nerves  ; yet  the 
irritability  of  the  involuntary  mufcle  is  more 

durable. 
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durable,  and  more  eafily  excited  than  that  of  the 
voluntary  kind.  This  feems  to  prove  that 
irritability  is  not  entirely  connedlcd  with  the 
largcnefs  of  the  nerves,  though,  at  Icafl,  it  partly 
depends  on  thefe  organs. 

Indeed,  volition,  the  irritating  caufc  which 
we  have  at  prefent  to  confidcr,  adts  only  through 
the  medium  of  the  nerves  ; and  if  a nerve  be 
cut,  or  a ligature  made  upon  it,  the  mufcles  over 
which  it  is  diftributed  no  longer  obey  the  will. 
I bis  adlion  of  the  will  may  be  imitated  by  con- 
cuHions,  punctures,  or  lacerations,  made  on  the 
nervous  trunks.  Thefe  operations  arc  imme- 
diately followed  by  convuHions  in  all  the  muf- 
cular  parts  to  which  the  ramifications  of  the 
nerves  extend,  and  this  takes  place  even  after 
death.  The  irritation  of  the  medulla  oblongata, 
after  decollation,  agitates  all  the  mufcles  of  the 
face;  and  that  of  the  cervical  part  of  the  fpinal 
marrow,  throws  the  whole  body  into  convul- 
fions. 

Violent  paflions  may,  in  a certain  degree,  be 
regarded  as  the  adts  of  the  will  flrongly  excited, 
which,  in  fome  cafes,  has  an  influence  even  upon 
the  involuntary  mufcles  : of  this  the  palpita- 
tions of  the  heart  and  large  vefiTels,  and  the  fuf- 
penlion  even  of  their  motions,  are  examples. 

Thefe  adlions,  however,  may  be  prevented  by 
prudently  moderating  the  excefs  of  that  fenfi- 
bility  which  occafions  them.  Even  in  nervous 
difeafes,  which  appear  to  have  the  leafl;  connec- 
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tion  with  the  palTions,  at  leMl  with  thofe,  the 
influence  of  which  is  immediately  felt,  the  will 
is  capable  of  preventing  their  accefs,  when  the 
patient  is  determined  to  refifl;  it  with  firmnefs. 

The  effect  of  the  will  on  the  mufcles  is  not 
then  immediate ; it  depends  on  the  action  of  the 
nerve  on  the  mufcular  fibre,  which  it  is  in  our 
power  to  determine  by  the  means  of  that  in- 
' comprehenfible  influence  which  the  mind  exer- 
cifes  over  the  nervous  fyftem:  but  if  this  con- 
nedlion  bctv/cen  the  underftanding  and  the  nerve 
appears  to  bebeyond  thelimits  of  our  knowledge, 
it  flill  feems  pofiible  that  w’e  may  one  day 
difeover  the  nature  of  the  relation  that  fubfifts 
between  rhe  nerve  and  the  fibre,  which  can  only 
be  purely  phyfical,  or  the  aeftion  of  one  portion 
of  matter  upon  another. 

The  galvanic  experiments  render  it  exceed- 
ingly probable  that  this  acfiion  is  performed  by 
an  invifible  fluid,  of  which  the  nerves  are  the 
condudlors,  and  which,  under  certain  circum- 
fianccs,  changes  the  nature  or  quantity  of  the 

fibre.  •• 

It  is  well  knowm,  that  thefe experiments  con- 
fifl:  in  eflablifliing,  between  a mufclc  and  the 
trunk  of  the  nerves  which  extend  to  it,  an  exter- 
nal communication  with  one,  or  a ferics  of 
fubflanccs  placed  clofe  to  each  other.  Metals 
arc  not  the  only  means  that  may  be  employed  in 
this  operation ; and,  in  general,  the  condu(flors 
arc  not  the  fame  as  thofc  of  clccflricity.  Experi- 
ments 
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tnents  have  fometimes  been  fuccefsfully  per- 
formed, when  an  interval  was  left  in  the  Tories 
of  cxcitators*:  this  circumllance  proves  the 
exigence  of  an  atmofpherc. 

The  moment  the  contaeft  takes  place,  th« 
inufcle  fuft'ers  violent  convulfions.  Thcfc  ex- 
periments fucceed  on  the  living  body,  on  animals 
recently  dead,  and  even  on  parts  feparated  from 
the  body,  prccifely  in  the  manner  of  thole  which 
Haller  accounts  for  on  the  principle  of  irri- 
tability. Neither  pointed  inflriiments  nor  acrid 
liquors  arc  necelfary;  and  the  galvanic  experi- 
ments even  fuccccd  when  thofc  means  have 
failed. 

It  is  evident  that  the  galvanic  convulfions 
can  only  be  aferibed  to  a change  in  the  internal 
Hate  of  the  nerves  and  fibres,  towards  the  pro- 
duction of  which  both  thofc  organs  concur.  But 
in  the  galvanic  fenfations  which  occur  in  living 
bodies,  when  an  excitatory  communcation  is 
cftablifiied  between  two  branches  of  nerves, 
we  have  a proof  that  this  change  may  even, 
take  place  in  the  nerve  alone,  w’hether  that 
change  be  produced  fimply  by  tranfmifiion,  or 
by  a chemical  decompofition.  The  fibre,  there- 
fore, may  be  fimply  paflive  in  its  contradtions ; 
but  it  fliould  always  be  recolledled,  that  it  is  the 
only  part  of  the  body  which  is  fo  conftituted  as 


ITie  name  given  to  the  foreign  fubftances  that  aft  on  the 
mufclf**,  in  the  galvanic  experioients. 
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to  be  capable  of  receiving  this  kind  of  impreflion 
from  the  nerves;  for  it  is  well  known  that  the 
nerves  are  diftributed  over  a number  of  other 
parts,  which  poffefs  no  appearance  of  irri- 
tability. ' ' 

Ihe  influence  and  joint  operation  of  the 
nerves  are,  therefore,  clearly  demonftrated  in 
four  of  the  irritating  caufes  we  have  mentioned 
above;  that  is  to  fay,  in  volition,  in  thepalTions 
and  nervous  difeafes,  in  mechanical  actions 
direefted  immediately  on  the  nerve,  and  in  gal- 
vanifm,  in  which  the  nerve  and  the  fibre  are 
both  adled  upon  at  once. 

A fifth  order  of  irritating  caufes  remains  to 
be  examined — thofe  which  operate  when  im- 
mediately applied  to  the  fibre,  and  which  act  on 
the  fibre  only ; that  is  to  fay,  all  external 
ftimuli,Aticb  as  pointed  inftruments,  &:c.  But 
as  every  portion  of  mufcular  flefli  is  penetrated 
by  nervous  fubftance,  it  is  difficult  to  fuppofe 
that  the' nerve  may  not  be  afleefled  upon  touch- 
ing the  fibre;  and  it  appears  probable  that  the 
contractions  which  the  latter  in  this  cafe  ex- 
periences, proceed,  as  in  all  the  preceding  cafes, 
from  the  influence  of  the  nerve,  in  confequence 
of  the  flate  of  its  internal  fluid  being  changed  by 
the  action  of  the  ftimulus.  A mufcle  taken  from 
the  body,  doubtlcfs,  preferves  a fuflicient  por- 
tion of  the  nervous  fubflance  to  render  it,  for 
fomc  time,  irritable;  and  the  niufclcs  over 
which  volition  has  lofl:  its  empire  in  confe- 

qucnqc 
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quence  of  a paralyfis,  or  the  ligature  of  a nerve, 
niay,  notwithftanding,  obey  external  flimuli, 
bccaufe  the  nerve,  in  that  flate,  ftill  retains  the 
faculty  of  producing,  or  tranfmitting  the  Huid, 
on  which  the  contradiion  of  the  fibre  depends  ; 
for  as  we  are  totally  ignorant  ot  the  manner  in 
which  the  will  ads  on  nerves,  we  cannot  pretend 
to  fay  that  the  interruption  of  its  adion  muit 
neceflarily  be  accompanied  by  that  which  the 
nerves  themfclves  exercife  on  the  mufcle. 

It  fliould  be  further  obferved,  thateverv  thing 
proves  that  this  adion  of  the  nerve  on  the  fibre 
does  not  require  fenfation,  and  confeioufnefs. 
d'his  is  obvious,  from  the  example  of  paralytic 
members,  which  not  only  contrad  when  ftimuliarc 
applied,  but  which  fometimes  even  obey  the  will ; 
from  that  of  the  vifeera,  which  are  continually 
performing  motions  within  us,  of  which  we  are 
infenliblc;  and  finally,  by  the  experiments  made 
on  portions  of  animals  ; for  it  appears  repugnant 
to  the  notions  we  entertain  of  felf,  and  of  the 
unity  of  our  being,  to  admit  the  p'oflTefTion  of 
fenfation  to  thofe  fragments,  though  it  mu  ft  be 
confefled,  that  there  are  fcvcral  examples  of 
animals,  in  each  part  of  which  there  appears  to 
be  formed,  at  the  very  moment  of  their  divifion,  a 
particular  centre  of  fenfation  and  volition.  This 
difference  between  irritability,  even  that  kind 
which  is  voluntary,  and  fenfibility  properly  fo  • 
called,  is  ftill  more  eafily  proved  by  the  experi- 
ments of  Arnemann,  from  which  it  appears,  that 
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a nerve  cut,  and  afterwards  united,  kas  recover- 
ed the  firft  of  thofc  faculties,  bur  not  the  other. 
The  nerves  and  their  fuinftions  are  only  de- 
pendent on  the  mind,  while  different  rami- 
fications communicate  with  the  general  trunk  of 
the  nerves  ; but  they  appear  capable  of  ex- 
creifing,  through  the  medium  of  their  own  fub- 
flance,  that  part  of  their  fundlions  which  is 
purely  phyfical : and  if  thofe  fundlions  depend 
upon  a fluid,  it  may  be  fuppofed  that  it  is  capable 
of  arifing  from  all  the  points  of  the  medullary 
fubflance.  This  is  the  opinion  of  Reil,  and  it 
is  fupported  by  experiments,  long  before  made, 
by  Stenon  and  others,  which  fhew  that  a ligature 
on  an  artery  paralizes  the  mufcle  through  which 
it  paflTes. 

The  whole  of  what  we  have  ffated  above  ap- 
plies equally  well  to  all  the  different  clalTes  of 
animals.  They  arc  all  irritable,  and  all  thofe 
that  have  nerves  and  mufcles  apparent  are  fubje<fl 
togalvanifm.  M.  Humbolt  has  adopted  an  in- 
genious method  of  diftinguiffiing  the  nerves  from 
thearterics,orotherparts,  in  the  fmallefl:  animals. 
He  ufes  two  needles,  one  gold,  and  another 
fil  ver:  A point  of  one  is  applied  to  the  muf- 

cl(fs,  and  a point  of  the  other  to  the  filament, 
the  nature  of  which  he  wifhes  todifeover,  while 
the  other  extremities  of  thefe  inffruments  are 
■ brought  in  contaft.  If  the  filament  be  a nerve, 
contradlions  immediately  take  place  in  the  muf- 
cular  fibre. 


When 
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When  it  has  once  been  difcovercd  that  the 
concurrence  of  the  nerve  is  necclTary  to  produce 
the  contradtions  of  the  fibre,  and  that  the  latter 
is  the  only  part  over  which  the  former  poflefTes 
this  influence,  it  remains  to  be  inquired  by 
what  agent,  by  what  medium,  the  nerve  pro- 
duces this  cfl'ecl  upon  the  fiefliy  fibre.  The 
principal  difliculty  which  occurs  in  thisqueflion, 
is  the  confidcration  of  the  prodigious  force  with 
which  the  mufclcs  conlradt,  and  the  great  w eights 
they  are  capable  of  raifing  in  a living  ftate,  while 
immediately  after  death  they  are  torn  afunder 
by  weights  infinitely  fmaller.  This  induces  us 
to  believe,  that  in  the  moment  of  adtion  thepar- 
ticlcs  that  compofe  the  fibre,  not  only  approach 
towards  each  other  longitudinally,  but  that  their 
cohefion,  or  the  tenacity  of  the  fibre,  becomes 
inflantancoufly  much  greater,  without  w hich  the 
tendency  to  Ihorten  would  not  prevent  its  rup- 
ture. Now,  were  it  to  be  imagined  that  the  tex- 
ture of  the  fibres  was  fuch  that  the  acceflion  of 
a fluid  or  a vapour  might  give  them  this  ten- 
dency, a fuppoiition  which  at  leafl:  appears  very 
difficult,  it  mufl  flill  be  admitted,  that  nothii>g 
but  a fudden  change  in  their  chemical  com- 
pofition  could  be  capable  of  augmenting  fo 
promptly,  and  fo  pow^erfully,  their  cohefion.  We 
are  already  acquainted  with  the  prodigious  force, 
with  w’hicfi  the  particles  of  fome  bodies  tend  to 
alTume  a new  fituation  whenever  their  chemical 
compofition  is  fomewhat  changed.  The  befi: 
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known  example  of  this  kind,  is  that  which  is 
furnifhed  by  freezing  water.  The  lofs  of  a little 
caloric  difpofes  its  molecules  to  condenfe  into 
acute  folids,  and  they  affume  this  form  with  fo 
much  force  that  they  burft  the  fides  of  very 
ftrong  veflels.  The  living  and  contracted  fibre 
is  not  therefore,  fl-riCtlyfpeaking,  the  fame  body, 
nor  compofed  of  the  fame  chemical  materials  as 
the  relaxed  fibre;  and  this  change  is  produced 
through  the  medium  of  the  nerve  by  the  dif- 
ferent irritating  caufes.  Is  it  by  lofing  or 
abandoning  to  the  nerve  fome  of  its  elements, 
or  is  it  by  receiving  from  the  nerve  fome  new 
principle,  that  the  fibre  thus  changes  its  com- 
pofition  ? for  we  muft  adopt  one  of  thefe  alter- 
natives. Farther,  what  is  this  element  which 
pafles  from  the  one  to  the  other? — Does  it  exift 
completely  formed  in  one  organ,  and  is  it  fimply 
transfufed  into  the  other  ? — Is  it  formed  by  com- 
pofition  at  the  moment  of  irritation  ? — or  laftly, 
does  it  develope  itfelf  by  decompofiticyi?  Thefe 
are  the  queftions  neceflary  to  be  difeufied. — The 
new  galvanic  experiments,  and  thofe  of  an  older 
date,  improperly  called  magnetic,  joined  to  the 
difeoveries  of  modern  chemiftry,  and  purfued 
■with  that  delicacy  now  introduced  into  the  ftudy 
of  nature,  permit  us  to  hope  for  their  folution. 
But  men  cannot  be  jnduced  to  give  themfclves 
pp  to  thofe  inquiries,  if  they  are  habituated  to 
refer  every  cflcCl  to  a particular  and  occult  caufe. 


Artici^ 
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Article  II. 

Of  theSuhJlance  of  the  Bones,  and  the  hard  ParU 
ichkh  fiippli}  their  Place. 


The  bones  of  animals  that  have  red  blood  differ 
entirely  in  their  ftruclure  and  in  the  manner  of 
their  growth  from  thofc  j^arts  which  fupply  their 
place  in  other  animals.  It  is  therefore  heceOary 
that  they  fhould  be  fcparatcly  treated. 

The  fubftanceof  the  bones,  confideredabfl racfl- 
cdly  from  the  marrow  and  other  foreign  bodies, 
which  cannot  be  completely  removed,  yields, 
iiponanalylis,  a variable  quantity  of  animal  jelly, 
or  gluten,  foluble  in  boiling  water,  congealablc 
by  cold,  alterable  by  fircand  putrefaction  ; and  an 
earthy  nuitter,  foluble  in  acids,  which  has  been 
difeovered  to  confirt  of  a combination  of  limcr* 
and  phofphoric  acid,  or  a phofpat  of  lime. 

The  quantity  of  calcarious  phofphat  incrcafcs 
in  the  bones  Muth  age  ; the  gelatinous  fubflance, 
on  the  contrary,  is  moft  abundant  in  proportion 
as  we  examine  k near  to  the  epoch  of  birth.  In 
the  early  periods  of  geftation,  the  bones  of  the 
foetus  confifl:  merely  of  cartilage,  or  indurated 
jelly  ; for  cartilages  refolve  almoft  entirely  into 
jelly  when  fubjecked  to  the  action  of  boiling 
water.  In  the  very  young  embryo  there  is  no 
fuch  thing  as  real  cartilage ; in  its  (lead,  we  find 
ft  fubftance  which  has  all  the  appearaiKe,  and 
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even  the  fei^i-fluidity  of  ordinary  jelly,  but  which 
has  already  alTumcd  a certain  fliape,  and  is 
covered  by  a membrane,  which  afterwards  be- 
comes the  periofteum.  In  the  firft  ftage  of 
ofTification,  the  flat  bones  have  the  appearance 
of  Ample  membranes  ; thofe  which  are  to  move 
on  each  other,  exhibit  viAble  articulations, 
though  the  perioAeum  pafs  from  the  one  to  the 
other,  and  envelopes  the  whole  in  one  common 
Aieath  ; but  thofe  which  join  only  by  futures,  as 
the  bones  of  the  cranium,  for  example,  form  a 
continued  whole,  in  which  nothing  indicates  that 
thofe  futures  will  one  day  exift. 

The  phofphat  of  lime,  which  gives  conAftence 
and  opacity  to  the  bones,  is  depoAted  in  this 
gelatinous  baAs : but  it  is  not  depoAted  in  an 
uniform  manner  ; nor  do  the  two  fubflances 
unite  in  fuch  a manner  as  to  form  a homoge- 
neous whole. 

In  olAfication,  we  fir  A obferve  fibres  or  la- 
mcllte  developing  themfelvcs  feparately;  thefe 
are  fucceeded  by  new  fibres  or  lamellae,  which 
ferve  to  unite  them,  and  which  are  extended  in 
every  direAion. 

The  furface  of  the  bones  is  moA  generally 
formed  of  clofe  and  compad  fibres,  more  or 
lefs  regular;  that  is  to  fay,  of  fibres  which  di- 
verge as  radii  in  flat  bones,  and  arc  parallel  in 
long  bones.  Thefe  fibres  proceed  from  certain 
centres,  w'hich are  called  points  of  oAification  j 

each  long  bone  has  ufually  three  points  of  this 

kind. 
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kind,  one  towards  its  middle,  which  furrounds  it 
as  a ring,  and  the  fibres  of  which  extend  in  a 
diredlion  parallel  to  the  axis : and  another  prin- 
cipal point  at  each  extremity  of  the  bone,  ac- 
companied fometimes  with  feveralfmaJlcr  points. 
When  the  three  ofiemis  pieces,  formed  by  the 
fucceflive  extenfionof  thefe  three  points  ofolFi- 
fication,  have  even  approached  lb  clofcly  as  to 
be  within  contact;  of  each  other,  they  remain  for 
fome  time  unconfolidated,  and  there  appears  be- 
tween them  a quantity  of  matter  purely  gelati- 
nous, capable  of  being  defiroyed  by  boiling 
water,  or  by  maceration,  Theextremities,  while 
feparated,  are  called  eppbyfes^  in  contradifiinc- 
tion  to  the  body  of  the  bone  w hich  is  denominated 
iiiaphxfis.  In  the  flat  bones  the  centres  of  ofli- 
fication  may  be  compared  to  funs,  of  which  the 
ofleous  fibres  are  the  rays,  rendered  vifiblc 
in  the  femi-tranfparent  cartilage  by  their  opaque 
whitenefs.  In  the  round  bones  thefe  centres  of 
oflification  have  the  appearance  of  grains,  or 
nuclei.  In  the  very  angular  bones  they  alfume  a 
variety  of  politions  and  forms. 

When  the  fibres  of  one  centre  have  advanced 
fo  far  as  to  come  every- where  in  contacT;  with 
thofe  which  are  next  them,  the  bones  are  then 
only  feparated  by  futures,  which  may  afterwards 
be  more  or  lefs  promptly  effaced.  Some  of  thofe 
fibres  turn  afu^e  to  join  others  on  the  right  and 
left,  and  thus  produce  the  appearance  of  lattice- 
■\vork.  Isew  ftrata  are  ^Ifo  placed  above  or 

below 
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below  the  former,  and  thus  the  texture  of  the 
bones  aflume  a lamellous  afpeeft.  ^ 

We  are  accuftomed  to  regard  as  finglc  bones; 
all  thofe  in  which  the  dift'erent  parts  odify  and 
unite  in  youth ; as  the  vertebrte,  os  occipitis,  os 
frontis,  &c.  while  \vc  confider  thofe  that  do  not 
form  a union  with  the  neighbouring  bones  until 
an  advanced  period  of  life  as  diftin(5t  bones. 
Thus  the  frontal  bone,  which  fometimes  remains 
• feparate  from  the  two  parietals  to  a very  old  age, 
is  regarded  as  adiftindibone;  but  at  the  fame  time 
it  is  alfo  regarded  as  a fimple  bone,  though  the 
two  parts  of  which  it  is  always  compofed,  in 
infancy,  frequently  remain  feparate  until  the  age 
of  thirty  or  forty. 

While  the  bones  by  the  fuccefliveaccumulation 
of  calcariousphofphat,attainacertain  confiftency 
in  their  furface,  they  alfo  receive  inwardly  laminae 
and  fibres  from  the  fame  fubftance;  but  which 
in  general  do  not  approximate  fo  much  as  thofe 
of  the  former.  The  internal  laminae  are  placed 
irregularly,  like  thofe  of  the  cellular  membrane; 
fo  that  generally  confidered,  they  prefent  a real 
cellular  ftrudure,  indurated  by  the  acceflion  of 
earthy  matter.  In  proportion  as  this  fpongy 
texture  acquires  confiftcncy,  the  gelatinous  fub- 
llancc,  which  at  firft  fills  up  the  whole  mafs  of 
the  bone,  feems  to  difappear,  and  to  concentrate 
itfclf  in  the  parts  that  are  oflified.  by  this  means 
cavernous  intcrfliccs  are  formed,  which  arc 
gradually  occupied  by  an  unduous  medullary 

fubllancc. 
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fubflance.  This  is  always  the  Hate  of  the  flat 
bones,  in  which  this  fpongy  part  imbued  with 
marrow,  is  included  between  two  compact  fur- 
faces,  and  is  called  diplde.  In  the  long  bones, 
however,  a conliderable  cavity  is  formed  at  the 
middleof  the  body  of  the  bones : this  cavity  being 
extended  towards  both  extremities,  to  theexclu- 
lion  of  the  fpongy  fubftance,  the  bone  at  laft  be- 
comes a real  tube.  In  this  cafe,  the  extremities 
only  are  occupied  by  an  ofleous,  fpongy  cancclli, 
while  all  the  middle  parts  are  filled  up  with  a kind 
of  cylinder  of  marrow,  inclofcd  in  a very  fine  mem- 
brane, and  provided  with  numerous  veflels  and 
nerves,  which  penetrate  to  it  through  holes  formed 
in  the  compaeft  fub fiance  of  the  bones. 

Ollilication,  whether  we  confider  it  in  each 
kind  of  animal,  or  in  the  difi'erent  bones  of  the 
fame  animal,  does  not  take  place  with  an  equal 
rapidity.  In  man,  and  all  other  mammalia,  we 
obferve  that  the  bones  of  the  internal  ear  are  not 
only  firfi  olfified ; but  that  they  furpafs  all  others 
in  denfity,  and  in  the  quantity  of  calcarious  phof- 
phat  they  contain.  The  bone  of  the  cavity  of  the 
tympanum,  in  the  cetacea,  and  particularly  in 
the  whale  and  the  cachalot,  is  fuperior  in  denfity 
and  hardnefs  to  .marble.  Its  feefiion  appears 
equally  homogeneous,  and  exhibits  no  vefiige 
either  of  fibres,  cancelli,  or  veffels.  On  the  con- 
trary, there  are  other  bones  that  are  very  flow  in 
acquiring  the  confiftency  they  ultimately  poflefs. 
The  epiphyfes,  for  example,  do  net  oflify  until 
, long 
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longaftcrthe  bodies  of  the  bones  to  which  they 
belong.  Finally,  there  are  fomc  cartilages  which, 
in  certain  clafles  of  animals,  never  admit  a quan- 
tity of  calcarious  phofphat  fufficient  to  render 
them  completely  olTeous:  fuch  are  the  cartilages 
of  the  ribs,  and  the  larynx.  It  is  certain,  then, 
notwithftanding  the  general  predifpofition  of 
the  gelatinous  parts  to  receive  calcarious  matter, 

• fas  appears  from  the  example  of  tendons,  and 
feveral  white  parts,  ollifying  with  more  facility 
than  others,)  and  though  there  is  no  bone  which 
did  not  formerly  exift  in  the  (late  of  a cartilage, 
that  there  are  feveral  cartilages  which  are  never 
converted  into  bones. 

The  fame  dilferenccs  which  exifb  in  this  re- 
. fpeA  between  the  feveral  bones  of  the  fame 
fpccics,  are  alfo  found  to  fubfift  between  fpecics 

and  fpecies,  on  the  comparifon  of  the  whole 

« 

fkeleton. 

We  not  only  find  that  the  bones  of  an  animal 
are  flow  in  arriving  at  the  degree  of  hardnefs 
which  belongs  to  them,  in  proportion  to  the 
period  of  the  growth  of  the  animal ; but  w'e 
farther  know,  that  there  are  fome  animals  in 
which  ofTification  is  never -complete,  and  w'hofc 
fkeletons  arc  always  cartilaginous.  This  is  the 
cafe  with  the /Ijarks^  rays,  JltirgeonSy  and  all  thofc 
fjfli  which  are  on  that  account  called  cartilagi- 
nous, or  Chondroplcrygit : and  though  the  bones  of 
other  fiflies,  and  of  reptiles  and  ferpents,  attain  a 
greater  degree  of  hardnefs,  they  dill  however 

preferve 
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preferve  much  more  flexibility,  and  retain  a far 
greater  proportion  of  the  gelatinous  fubflance, 
than  the  bones  of  animals  that  have  warm  blood. 
Thefe  animals  therefore  grow  during  the  whole 
courfe  of  their  cxillencc  : for  it  is  the  cartilage 
only  that  grows  ; and  when  once  the  bones  have 
attained  their  proper  degree  of  hardnefs,  their 
dimenfions  do  not  alter.  I'he  animal  then  can 
only  increafe  in  thicknefs.  At  this  epoch  the 
animal  occonomy  commences  a retrograde  pro- 
grefs,  and  the  firfl  flepsarc  made  towards  old  age 
and  decrepitude.  Independent  of  the  rapidity  of 
oflilication,  and  the  proportions  which  the  con- 
ftituent  parts  of  bones  bear  to  one  another, 
animals  differ  among  themfclves,  with  rerj->eefl;  to 
the  texture  of  the  bones,  and  the  cavities  of 
various  kinds  formed  within  them.  In  man,  the 
internal  texture  of  the  bones  is  very  line.  The 
laminte  of  their  fpongy  fubflance  arc  fmall  ancT 
clofe,and  where  this  texture  is  mofl  unlike  lattice- 
work,  it  exhibits  long  and  delicate  fibres.  In 
quadrupeds,  the  texture  of  the  bones  is  in  general 
coarfer : in  the  cetacea  it  is  more  loofe  ; their 
cells  are  larger,  and  the  laminte  which  form  them 
much  broader:  it  is  eafy  to  diftinguifli  their  ex- 
ternal fibres,  which  in  the  jaws  and  ribs  of 
whales,  and  cachalots,  become,  by  maceration, 
as  diflintfl  as  thofe  of  half-rotten  w'ood.  With  re- 
fpeefl  to  fize,  however,  they  bear  no  proportion  to 
the  magnitude  of  the  animal  to  which  they 
belong;  for  the  dimenfions  of  the  bony  fibre,  as 
6 well 
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iiell  as  thofe  of  the  mufcular,  appear  to  depend 
more  upon  a chemical  compofition  than  upon 
any  other  circumhances. 

The  bones  of  birds  arc  of  a flender,  firm,  and 
claflic  nature^  and  feem  formed  of  laminae  folder- 
ed  one  upon  the  other.  The  bones  of  reptiles 
and  fifhes  are  in  general  more  homogeneous. 
The  calcarious  matter  feems  more  uniformly 
diflributed  in  the  gelatinous.  This  obfervation 
becomes  more  flriking  as  we  approach  the  carti- 
laginous fiflies,  in  which  the  gelatinous  fubftance 
completely  overcomes,  and  appears  to  conceal 
the  calcarious  phofphat.  , 

Several  animals  have  no  large  medullary 
cavities,  even  in  their  long  bones.  We  find 
none  in  the  cetacea  and  feats.  Caldefi  long 
fince  remarked  the  fame  thing  with  regard  to 
the  tortoije : and  I have  made  the  like  obferva- 
tion myfelf.  The  crocodile^  however,  has  thefe 
cavities  very  diftincl. 

In  fome  bones  we  find  other  cavities,  called 
fnusesy  which  contaiij  no  marrow.  They  all 
communicate  more  or  lefs  diredly  with  the 
exterior  of  the  body.  Man  has  finufes  in  the 
os  frontis,  the  os  fphcnoidcs,  and  the  olfamaxil- 
iaria,  which  communicate  with  the  nafal  cavity. 

In  fcvcral  mammiferous  animals  thefe  finufes 
extend  much  farther  backward,  and  penetrate 
through  a great  part  of  the  body  of  the  cranium. 
In  the  ho^  they  proceed  as  far  as  the  occiput. 
It  is  they  that  fwcll  fo  fingularly  the  cranium  of 

the 
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the  elephant.  They  even  penetrate  into  the 
heart  of  the  bones  of  the  horns  of  oxen,  goats 
and  fljeep.  The  gazells  are  the  only  animals 
with  hollow  horns  that  have  the  nucleus  of 
their  horns  folid  or  fpongy  without  any  large 
cavity. 

There  are  other  finufes  in  the  temporal  bone 
which  communicate  with  the  cavity  of  the 
tympanum.  Thefe  are  particularly  extenfive 
in  birds,  and  in  them  occupy  as  much  fpace  as 
the  nafiil  finufes  do  in  quadrupeds.  They  pro-, 
duce  the  fame  effedl  on  the  cranium  of  the  o"M 
as  the  other  kind  of  finufes  have  upon  that  of  * 
the  elephant. 

Birds  have,  in  this  rcfpeil,  a very  particular 
firuiflure:  their  bones,  almofl:  without  any  ex- 
ception, are  hollow  internally  ; but  their  cavities 
contain  only  air,  and  never  marrow.  Thefe  are 
real  finufes  in  their  kind,  which,  infiead  of  being 
confined  to  the  head,  as  in  quadrupeds,  extend 
throughout  the  whole  fkeleton,  and  have  a direct 
communication  with  the  lunsrs  : the  air  which 

O ' 

is  pufiied  into  the  trachea  arteria,  efcaping  and 
returning  reciprocally  by  a hole  in  fome  one  of 
the  bones.  This  organization  unites  in  their 
bones  that  levity  and  ftrength  which  is  requifitc 
for  the  kind  of  motion  which  has  been  affigned 
to  them,  and,  like  all  the  reft  of  their  ftru<5ture, 
tends  to  feparate  them  from  the  cold  blooded 
animals,  the  cavities  in  the  bones  of  which  are 
either  very  few  or  inconfiderable. 

VoL.  I.  I 


The 


1^4  Lect.  II,  Organs  OF  Motion. 

* 

The  periojleiim  is  a ftrong  white  membrane, 
which  adheres  to  the  whole  fuperficies  of  the 
bones,  except  at  their  articulations.  It  is  called 
perichondrium  when  it  covers  cartilages  only. 
This  membrane  has  numerous  vefTels;  and 
through  it  thofc  pafs  which  convey  blood  to  the 
cartilages  and  bones.  We  know  that  the  prin- 
ciple of  the  gelatinous  fiibftancc  is  contained  in 
the  blood,  and  that  it  forms  a conliderable  por- 
tion of  the  ferum,  or  fluid  part,  which  remains 
liquid  on  the  formation  of  the  cralTamentum. 
We  alfo  know  that  there  is  phofphat  of  lime  in 
the  blood,  and  particularly,  that  milk,  which  is 
the  natural  food  of  man,  and  feveral  animals,  at 
the  period  when  oflification  is  molt  aeflive,  con- 
tains a great  deal  of  that  fubflance.  It  is,  there- 
fore, eafily  difeovered  whence  the  bones  derive 
their  nourifhment  ; but  the  manner  in  which 
the  cal  carious  phofphat  depoflts  itfelf,  is  by  no 
means  fo  obvious : fome  imagine  that  it  tranf- 
udes  from  the  fides  of  the  arteries;  others,  that 
it  limply  pafles  from  their  open  extremities ; 
and  finally,  others,  that  tlie  arteries  thcmfelves 
oflify.  It  is  perhaps  more  probable  that  it 
combines  with  the  jelly  of  the  cartilage,  and 
that  this  combination  is  more  particularly  efledt- 
cd  at  the  time  when  the  blood  is  fullefl  of 
calcarious  phofphat,  in  confcqucnce  of  the  kind 
of  nourifliment  which  the  animal  receives,  or 
by  the  general  difpofition  of  the  organs,  which 
adl  in  the  formation  of  its  blood.  know 
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too  well  that  there  are  difeafes  in  which  the 
calcarious  phofphat  is  removed  from  the  bones 
by  more  powerful  affinities  ; and  that  there  are 
others  in  which  its  too  great  abundance  injures 
certain  organs,  by  inducing  rigidity,  or  produces 
excrefccnces  more  or  lefs  monftrous:  its  dif- 
proportion  in  the  living  body  is  the  caufe  of 
diforders  that  are  accompanied  by  much  incon- 
venience and  pain. 

Among  the  more  remarkable  phaenoincna 
of  oftcogeny^  or  the  developement  of  the  fubltance 
of  the  bones,  Comparative  Anatomy  particularly 
exhibits  the  formations  of  the  horns  of  the 
deer. 

Thefe  horns,  in  their  perfedl  Bate,  are  true 
bones  both  in  their  texture  and  in  their  elements : 
their  external  part  is  hard,  compac't,  and  fibrous  ; 
their  internal  part  is  fpongy,  but  very  folid. 

It  has  no  large  cells,  no  medullary  cavity,  and 
no  linufes.  It  is  fufficiently  well  known  what 
their  external  forms  are,  whether  in  different 
fpecies,  fuch  as  the  elk,  the  rein-deer,  the  fallozv- 
deer,  the Jing,  the  roe-buck.  See.  or  at  different 
ages  in  the  fame  fpecies.  But  thefe  objects 
belong  to  natural  hiftory,  properly  fo  called. 
The  bafes  of  the  horns  adhere  to,  and  form  one 
body  with  tjie  os  frontis,  in  fuch  a manner  that, 
at  certain  ages,  it  is  impoffible,  from  their  in- 
ternal texture,  to  determine  the  limits  betw^een 
them ; but  the  Ikin  w'hich  covers  the  forehead 
does  not  extend  further;  a denticulated  offeous 
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fubllance,  called  the  burr,  furrounds  it;  there  Is 
neither  fkin  nor  pcriodcum  on  this  fubftarvcc, 
nor  on  the  reft  of  the  horn ; on  thefe  parts  are 
only  to  be  feen  furrows  more  or  lefs  deep,  which 
arc  the  veftiges  of  vefTels  that  were  diftributed 
along  their  furfacc'when  they  were  foft.  Thefe 
hard  and  naked  horns  remain  only  one  year  on 
the  head  of  the  ftag;  the  period  of  their  fall  is 
varied  according  to  the  fpccies;  but  when  it  is 
near,  there  appears,  on  fawing  them  longitu- 
dinally, a reddifti  mark  of  feparation  between 
them  and  the  eminence  of  the  frontal  bone 
which  fupports  them.  This  mark  becomes 
more  and  more  apparent,  and  the  ofleous  par- 
ticles of  that  part  lofe,  at  laft,  their  adhefion. 
At  that  period  a very  flight  fhock  frequently 
makes  the  horns  drop  off;  two  or  three  days 
commonly  intervening  between  the' fall  of  the 
one  and  that  of  the  other. 

The  eminence  of  the  frontal  bone,  at  that 
time,  rcfemblcs  a bone  broken,  or  faw'ed  tranf- 
vcrfely,  and  its  fpongy  texture  is  laid  open. 
The  fkin  of  the  forehead  foon  covers  it;  and 
when  the  horns  are  about  to  fttoot  again,  tu- 
bercles arife,  which  ai'c,  and  which  remain, 
covered  by  a produdlion  of  the  fame  (kin,  until 
they  acquire  their  perfeft  lize.  During  the 
whole  of  that  time  the  tubercles  arc  foft  and 
cartilaginous  : under  the  fkin  is  a true  periof- 
tcum,  in  which  veflels,  fometimes  as  thick  as  the 
little  finger,  arc  diftributed,  and  penetrate  the 
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mafs  of  cartilage  in  every  diredlion.  The  car- 
tilage olTifies  gradually  as  other  bones;  it  pafles 
through  the  fame  flages  as  the  bones  of  a foetus, 
or  of  an  infiuit,and  finiflies  by  becoming  a perfctfl 
bone.  During  this  time  the  burr  at  the  bafe  of 
the  horn  penetrates  the  indentations  through 
which  the  vefTels  pafs,  and  alfo  devciopes  itfelf. 
The  indentations,  by  their  growth,  confine  the 
vefTels,  and  in  the  end  obA’ruct  them.  Then  the 
fkin  and  periofteum  of  the  horns  wither,  die,  and 
fall  off;  and  the  bones  again  becoming  bare,  in 
a fliort  while  drop  off,  to  fpring  up  anew,  and 
always  more  conlidcrable  in  fizc. 

The  horns  of  the  flag  arc  fubjc(5l  to  difcafes 
exadly  fimilar  to  thofe  of  ordinary  bones  ; thus, 
in  fome  the  calcarious  matter  is  extravafated, 
and  has  formed  different  exoltofes  ; in  others, 
on  the  contrary,  it  is  found  in  too  fmall  a 
quantity,  and  the  horns  continue  porous,  light, 
and  without  confiftencc. 

Shells  are  envelopes,  formed  by  a calcarious 
fubflance,  of  a foliated  texture,  and  almoft  as 
heavy  and  hard  as  marble.  Thefe  make  cover- 
ings for  a great  number  of  animals  of  the  clafs  of 
molufca  ; and  every  one  knows  that  the  variety 
of  their  forms,  their  more  or  lefs  vivid  colours, 
and  the  brilliancy  of  their  mother  of  pearl,  con- 
flitute  fome  of  the  fineft  ornaments  of  the 
cabinets  of  virtuofi.  Natural  hiflory  fufficiently 
explains  thefe  forms,  and  their  relation  with  the 
orders  and  genera  of  the  animals  which  inhabit 
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them : at  prefent  I have  only  to  confider  their 
texture,  their  growth,  and  the  manner  in  which 
they  are  united  to  the  reft  of  the  body. 

They  are  compofcd  like  bones  of  a calcarious 
matter,  intimately  connecfted  with  a gelatinous 
fubftance,  and  which  may  be,  in  like  manner, 
leparated  \>y  means  of  acids;  but  this  rhatter  is 
not  difpofed  in  lamina,  or  in  fibres;  it  is  uni- 
fprmly  extended  throughout  the  whole  body  of 
the  fliell. 

It  is  only  in  fome  fpecies  that  w'e  find  ftrata 
eafily  feparated,  and,  as  it  were,  agglutinated  to 
each  other  like  the  leaves  of  paper  in  the  forma- 
tion of  pafteboard.  We  know',  from  obferva- 
tion,  that  thefe  ftrata  do  not  all  cxift  in  young 
animals  ; they  have  only  the  moft  external, 
which  are,  at  the  fame  time,  the  fmallcft.  In 
proportion  as  the  animal  increafes  in  age,  it 
forms  a new  ftratum  on  the  internal  furface  of 
the  fhell,  which  extends  beyond  the  edges  of  all 
the  preceding  ftrata,  fo  that  each  operation  of 
this  kind  adds  to  the  fize  of  the  fliell,  in  length, 
breadth,  and  thicknefs.  Thefe  are  certain  fadls  j 
to  prove  them  it  is  only  nccelfary  to  compare 
fomefhells  of  the  fame  fpecies  that  have  belong- 
ed to  individuals  of  different  ages;  the  feweft 
ftrata  will  always  be  found  in  the  flielis  of  the 
young.  Mu/cles,  which  may  be  obferved  w hen 
they  are  very  young,  and  even  before  they  quit 
the  matrix  of  their  mother,  have,  at  that  period, 
fticUs  confifting  of  one  ftratum  only ; but  the 
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fiiell  is  not  therefore;  foft  and  gelatinous  ; it 
poiTcfTcs  the  fame  firmnefs  as  the  adult  ihell, 
and  its  greater  fragility  is  merely  owing  to  its 
thinnefs. 

. But  are  the  ftrata  which  thus  fiicccnively 
augment  the  dimeniions  of  fliells,  produced  by 
developement,  or  by  a fimplc  juxta-pofuion  ? 
Do  the  nutritive  vefTcls  depofit  the  calcarious 
juice  at  different  points,  or  does  it  only  tranfude 
through  the  fkin  of  the  animal,  and  attach  itfclf 
to  the  pre-cxiffing  ftrata?  Thefe  arc  queffions 
with  refpedt  to  which  phyfiologifts  are  not 
agreed. 

The  body  of  the  fnail  appears  to  adhere  to  its 
fliell  only  where  the  mufclcs  are  attached;  but 
Reaumur  having  placed  thin  pellicles  between, 
the  body  and  parts  of  the  ffiell,  which  he  pur-- 
pofely  broke,  thefe  fradures  were  not  repaired; 
but  when  this,  or  any  other  obftacle,  no  longer 
prevented  thejuices  flowing  from  the  furface  of  the 
fkin,  the  injured  part  was  fpeedily  regenerated. 

Thefe  faefts  favour  the  idea  of  the  limplc 
juxta-pofition  of  a tranfuded  matter : we  obferve, 
however,  on  the  other  hand,  that  the  oyfter  and 
mufcle  adhere  to  the  fhell  not  only  by  their 
mufcles,  but  by  the  whole  border  of  their  cloak  ; 
befides,  the  oyffer  has  always  between  the  two 
laff'  ftrata  of  the  convex  valve,  a confiderable 
vacuity,  which  is  filled  with  a foetid  acrid 
liquor,  and  which  communicate  with  the  interior 
of  the  body  by  a particular  aperture.  How  is 
1 4 this 
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this  vacuity  produced  ? and,  above  all,  how  is  it 
removed  upon  the  formation  of  each  new  ftra- 
tum,  if  the  arterial  and  abforbent  veflels  do  not 
penetrate  into  the  centre  of  the  ftrata,  to  regulate 
its  pofition,  and  to  remove,  from  time  to  time, 
the  particles  of  the  (hell  ? 

Some  obfervations  feem  to  prove  that  there 
are  teftaceous  animals,  which,  at  certain  periods, 
caft  their  old  fhells  entirely  off,  and  acquire 
new  ones;  but  this  re-produflion  may  alfo  take 
place  by  developement,  as  in  the  horns  of  the 
deer.  If  the  internal  ftrata  of  thofe  fhells  which 
are  not  caft  off,  be  produced  by  a developement 
of  this  kind,  it  may  be  compared  to  that  which 
forms  the  internal  laminae  of  the  hollow  horns  of 
the  ox,  flieep,  and  other  ruminating  mammalia, 
and  even  to  that  by  which  the  epidermis  is  pro- 
duced in  all  animals;  that  is  to  fay,  there  muft 
take  place  a withering,  or,  as  it  were,  the  death 
of  a m.embrane,  which  feems  to  preferve  a fort 
of  organization  while  it  remains  unexpofed  to 
external  elements,  or  while  it  has  not  acquired 
its  proper  degree  of  folidity. 

I n this  manner,  it  appears,  are  produced  all  the 
hard  parts  which  may  be  regarded  as  the  bones 
of  animals  that  have  no  vertebrae.  In  cray  fifli, 
for  example,  the  calcarious  cruft  which,  in  them, 
is  at  once  fkin  and  fkcleton,  grows  no  more  after 
it  is  completely  indurated.  The  animal,  how- 
ever, continues  to  increafe  in  all  its  foft  parts; 
and  when  thefe  become  too  much  confined  by 
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the  envelope,  the  latter  fplits  and  is  detached: 
but  a new  covering  is  found  below  the  old  one, 
which  is  formed  while  the  latter  lofes  its  con- 
nexion with  the  body,  and  as  it  were  dies.  The 
new  envelope  is  at  firft  foft,  fenfihlc,  and  even 
provided  with  veflels  : but  a quantity  of  calcari- 
ous  particles,  previoufly  accumulated  in  the 
itomach,  is  foon  depofited  in  this  covering, 
hardens  it,  obftruXs  the  pores  and  the  veflels, 
and  renders  it  in  every  refpeX  fimilar  to  the  Ihell 
it  has  replaced. 

The  induration  of  the  covering  of  infeXs  is 
not  completed  until  they  acquire  their  laft  form, 
after  which  they  have  no  longer  any  occafion 
to  change  their  Ikin  : but  all  their  fkins  they 
previoufly  call,  though  foft,  arc  dead,  and  already 
replaced  by  others,  which  develope  themfelves 
underneath  that  vvhich  is  dcllincd  to  fall  oil'. 

All  the  hard  parts  therefore  of  white  blooded 
animals,  whatever  may  be  their  confidence  and 
chemical  nature,  ought  to  be  compared  with 
refpeX  to  the  manner  of  their  growth  to  the 
epidermis,  to  nails,  and  to  hollow  horns,  rather 
than  to  real  bones.  The  fame  remark  fhould 
perhaps  be  applied  to  certain  e.xternal  parts  of 
fiflies,  though  their  fubflance  is  flriXIy  olTeous. 
I mean  the  bucklers  of  x\\eJii4rgeo7iz.nd  cyclopteruSy 
and  the  fpinous  tubercles  of  the  ray. 

Some  white  blooded  animals  have  alfo  hard 
parts  internally;  but  they  are  not  articulated  in 
fuch  a manner  as  to  form  the  bafes  of  moveable 
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members,  and  their  texture  differs  confiderably 
from  that  of  ordinary  bones.  The  moft  remark- 
able of  thofe  hard  parts  are,  the  teeth  in  the 
ftomach  of  the  lobfter,  the  defeription  of  which, 
as  well  as  that  of  the  cornmon  teeth,  we  fhall 
poftpone  until  we  come  to  treat  particularly  of 
tligeflion,  and  of  the  bones  of  cuttle  fifh,  and 
calmars,  of  w'hich  we  are  now  about  to  give  an 
idea. 

The  common  cuttle  fifh  (Jepia  officinalis 
contains  in  the  flefh  of  the  back  an  oval  fub- 
flance,  convex  before  and  . behind,  white,  folid, 
'friable,  and  of  a calcarious  nature.  This  fub- 
flance  is  not  attached  to  the  flefli,  but  has  the  ap^ 
pearance  of  a foreign  body  introduced  into  it. 
There  is  no  indication  of  any  vefTel  or  nerve 
penetrating  it,  nor  is  any  tendon  affixed  to  it. 
It  is  compofed  of  thin  parallel  lamellae,  which 
are  not  in  immediate  contacib  with  each  other. 
The  intervals  are  occupied  by  an  infinite  number 
of  fmall  hollow  columns  fianding  perpendicular 
between  one  lamellae  and  another,  and  arranged 
in  a very  regular  quincunx. 

As  the  fupcrlicies  of  the  lamellae  are  plane, 
nnd  thofe  of  the  bone  itfelf  convex,  they  nccef- 
farily  interfccl:  each  other  : the  points  of  inter- 
fedtion  are  marked  on  the  furfaccs  of  the  bone 
by  regular  curvilinear  firia;.  Thcfe  bones  have  a 
kind  of  wings  which  are  of  a Icfs  opaque  nature, 
lefs  brittle,  and  have  a greater  refemblancc  to 
thin  clallic  horn,  than  the  body  of  the  bone. 


To 
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To  this  laft  fubftance  the  part  called  the  bone 
in  the  calmars  {fefui  Loligo)  bear  a refemblance; 
they  are  tranfparent,  eladic,  and  very  brittle ; 
their  fliapc  is  fometimes  that  of  a leaf,  and  loinc- 
times  it  is  fimilar  to  a fword  blade.  Their  con- 
ne(ftion  with  the  loft  parts  is  the  fame  as  the 
bone  of  the  cuttle  fifli. 

We  alfo  find  a fmall  fcmi-cornuous  and  femi- 
friable  plate  in  the  body  of  the  flelhy  lobe,  which 
covers  the  branchiae  of  the  and  there  is 

even  one  (till  fmaller  in  the  cloak  of  the Jlug. 

Every  thing  tends  to  convince  us  that  thofe- 
hard  parts  which  arc  found  w'ithin  molufea,  grow 
by  flrata,  like  their  external  envelope,  and  that 
they  area  kind  of  internal  fhclls. 

Two  genera,  w hich  we  place  among  the  zoo- 
phytes, but  which  will  perhaps  acquire  a higher 
place  when  their  organization  lhall  be  com- 
pletely known,  viz.  dar  filh  {(ijlcrias.),  and  fca 
urchins  (echinus),  have  a kind  of  fkcleton,  the 
nature  of  which  appear  very  much  to  refcmble 
that  of  the  fhells  of  the  molufea. 

In  the  urchins,  this  fkeleton  is  a folid  calcari- 
ous  envelope,  frequently  very  hard.  It  has. a 
number  of  little  holes  through  which  pafs  mem- 
branous feet,  furniflied  with  tubercles  and  points 
analogous  to  the  fubftance  of  the  fliell  w’hich 
play  Ireely  on  thefe  tubercles. 

In  the  ftar  fifh  the  calarious  part  forms  a ftalk 
compofed  of  a number  of  fmall  articulated  ver- 
tebrae, which  extend  under  the  middle  of  each  of 

the 


124  Lect.  II.  Organs  OP  Motion. 


the  branches  of  the  body,  and  to  which  is  attached 
a kind  of  olTeous  grating,  which  fupports  the 
remainder  of  the  envelope  of  the  branch  to  which 
it  belongs,  and  which  is  rendered  remarkable, 
even  externally,  by  its  projection,  and  by  the 
tubercles  of  different  forms  that  cover  the  whole 
of  its  furface. 

Their  offeous  ffalk  cannot  be  regarded  as 
completely  external,  fince  it  is  covered  outwardly 
by  an  epidermis  and  other  foft  parts.  This  is 
perhaps  the  moft  ftriking  exception  to  the 
general  rule  that  white  blooded  animals  have  no 
internal  articulated  fkeleton. 

The  mode  of  growth  of  the  fkeleton  of  the 
flar  fifh  has  not  yet  been  fufficiently  inveftigated ; 
that  of  the  fkeleton  of  fome  bolotburia  is  ex- 
a6Uy  fimilar. 

Finally  corals,  other  zoophytes  and  lithophytes, 
have  hard  parts,  which  are  Ibmetimcs  cornuous, 
fometimes  calcarious,  and  fometimes  fpongy,  but 
which  grow  by  fimple  juxta-pofition,  or  at  lead 
like  fhells,  by  the  fucceffive  dcvclopcmcnt  of 
fevcral  ftrata.  In  fome,  this  growth  takes  place 
externally,  and  the  fcnliblc  fubflancc  envelopes 
the  old  ftrata,  by  new  ones,  with  which  it  again 
covers  itfelf : Such  is  the  cafe  in  lilbophyta  and 
ceratopbyta. 

In  others, the  parts  whichhaveonceattained  their 
pro{)er  hardncls,  no  longer  incrcafe  inthicknefs; 
but  new  Ihocts  or  branches  aie  formed  at  their 
extremities:  Such  are  all  the  jointed  zoophytes. 

MI 
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All  thefe  produdions  contain,  like  bones  and 
niells,  a mixture  of  earthy  matter  and  animal 
gluten. 

; ''  Article  III. 

Of  the  A rtkulatioju  of  the  Bones  and  their  Motions. 

It  is  known  that  the  bones  arc  divided  ac- 
cording to  their  forms,  into  long  bones,  flat 
bones,  and  bones  of  which  all  the  dimenfions  arc 
nearly  equal. 

We  are  alfo  acquainted  with  the  names  given 
to  their  eminences  and  cavities,  and  thofe  which 
indicate  the  Hate  of  their  furfaces  : thefe  things 
belong  merely  to  defeription,  and  might  have 
be  n very  well  expreffed  without  fo  great  a 
parade  of  technical  terms. 

We  lhall  at  prefent  only  notice  what  relates 
to  the  articulations,  becaufe  they  determine  the 
motions  of  w’hich  the  bones  are  fufceptible,  and 
becaufe  fome  of  them  have  a very  great  influence 
in  the  oeconomy  of  different  animals. 

Some  articulations  admit  of  no  motion  what- 
ever : — by  fome  an  obfeure  and  very  limited 
motion  is  performed  ; while  others  are  difpofed 
in  fuch  a manner  that  the  bones  of  yvhich  they 
are  compofed  move  freely  on  each  other,  either 
in  one  or  in  fevera'l  diredlions. 


It 
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It  not  only  happens  that  the  correfpondirtg 
bones  are  differently  articulated,  in  different 
kinds  of  animals,  but  further,  there  are  bones 
M hich,  though  they  do  not  even  touch  each  other 
in  a great  number,  are  however  articulated,  or 
ingrafted  into  one  another,  in  fome  fpecies. 
There  are  even  fome  animals  in  which  weobferve 
particular  kinds  of  articulation  which  do.  not 
exifi:  in  any  other. 

Articulation  without  motion,  or  fynarthrojis^ 
which  takes  place  "when  two  flat  bones  join 
each  other  immediately  by  their  edges,  is  called 
future.  It  is  denticular  When  thofc  edges  are 
notched  and  indented  into  one  another  j harmonic 
when  they  limply  touch  each  other;  and  fquamous 
when  the  thin  edge  of  the  one  covers  that  of 
- the  other.  The  bones  of  the  cranium  and 
face  of  man  aflbrd  examples  of  thofe  different 
kinds  of  futures  ; thefe  are  the  only  bones  that 
are  united  in  this  manner  in  the  human  body, 
but  we  find  other  examples  in  other  animals. 
The  ribs  of  the  tortoife  are  very  broad,  and  in- 
dented with  one  another,  and  w ith  the  vertebrtE 
of  the  back  to  form  the  lliell.  Thefe  futures  have 
even  impofed  upon  feveral  naturaliffs,  who  have 
imagined  that  foflil  fhells  of  the  tortoife  were 
parts  of  the  human  cranium.  The  parts  of  the 
ffernurn,  or  rather  the  brcaft-plate  of  the  tor- 
toife, are  likewife  joined  by  denticulated  futures  ; 
the  fame  kind  of  jundlion  takes  place  in  feveral 
of  the  bones  that  form  the  offcous  girdle  to 
’ 6 which 
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Avhich  the  pedoral  fins  of  fi flics  are  attached. 
The  inferior  and  middle  junction  is  a very 
perfedl  indented  future  in  tUcfilurii  and  in  lome 
other  genera  it  is  flattened  horizontally  in  the 
fore  part. 

The  jundion  of  the  bones  of  the  head  in 
mammiferous  animals,  refcmbles  very  much  thofe 
we  obferve.  in  the  head  of  man;  and  in  both 
they  difappear  with  age  in  conlequence  of 
the  progrefs  of  olfification.  The  bones  of  the 
heads  of  birds  and  liflics  are  almolt  all  con- 
neded  by  harmonic  and  fquamous  futures,  and 
it  appears  that  they  unite  more  readily  than 
thofe  of  quadrupeds. 

In  the  lateral  parts  of  the  head  of  fiflies,  and  in 
the  flaps  of  their  branchiae,  we  obferve  a particu- 
lar kind  of  articulation,  which  rcfernbles  the 
fquamous  future,  in  this,  that  it  confifls  of  thin 
edges,  of  tw  o flat  bones  overlapping  each  other, 
but  which  differs  in  admittingamotion  by  which 
the  bones  can  bend  or  Aide  one  upon  the  other. 

Gomphojis  is  a fecond  kind  of  articulation 
without  motion,  in  which  one  bone  is  inferted 
as  a wedge  into  a cavity  in  another  bone,  or  in 
which  it  is  contained,  as  a tree  in  the  earth,  by 
its  roots.  V The  teeth  are  the  only  example  of 
this  kind  in  man  and  in  quadrupeds.  The  Jaruo 
fijh  affords  another  inffance  in  the  hooks  which 
are  funk  into  both  fides  of  its  long  muzzle,  and 
which  fuggefted  the  name  the  animal  bears. 

Its  real  teeth,  however,  are  not  attached  in  this 
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manner  more  than  thofc  of  rays  and  Jharks  ; but 
are  merely  connecfled  to  the  fkin,  while  in  other 
fiflies  they  are  intimately  united  with  the  jaw- 
bones; or  thefe  bones  anfwer  inflead  of  teeth. 

We  ought  to  notice  here  a third  kind  of  im- 
moveable articulation,  of  which  there  is  no  ex- 
ample in  the  human  fkelcton.  It  is  that  in 
which  a bone  or  other  hard  part  inferred  in 
one  cavity,  receives  in  a cavity,  in  its  own  bafe, 
an  eminence  arifing  from  the  bottom  of  that  in 
which  it  is  placed.  The  nails  of  calSj  and  of 
feveral  other  quadrupeds  that  have  flrong  claws, 
are  joined  in  this  manner  to  the  laft  phalanges 
of  the  toes.  The  tufks  of  the  morje  alfo  receive 
a pivot  from  the  balls  of  their  alveoli. 

Amphiarthrojisy  or  that  kind  of  articulation 
which  admits  only  of  femi-motion,  is  not  thus 
limited  by  the  figure  of  the  olTeous  parts  which 
confiitute  it,  but  by  the  cartilaginous  or  ligamen- 
tous fubftance  placed  between  the  bones  that 
form  the  articulation,  and  which  firmly  unites 
them.  The  bones  of  the  pelvis  are  joined  by  this 
fort  of  intermediate  cartilage  in  fuch  a manner 
that  without  confiderable  efforts  they  can  fcarce- 
ly  have  any  motion. 

The  bodies  of  the  vertebrae  aifl:  more  freely 
upon  one  another,  becaufe  the  fubfiance  which 
unites  them  is  thicker  and  more  flexible.  Their 
union  takes  place  in  quadrupeds  and  fiflies  in 
the  fame  manner  as  in  man:  but  in  the  neck  of 
birds,  and  throughout  the  whole  extent  of  the 
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fpine  of  fcrpents,  their  articulation  is  completely 
moveable.  They  join  by  furfaces  which  are 
not  united  by  any  other  fubftance,  and  which 
are  held  together,  like  the  bones  of  our  hand  or 
foot,  by  a ligamentous  capfiile.  This,  in  part, 
accounts  for  their  great  mobility. 

We  may  alfo  rank  among  the  half-moveabic 
articulations,  thofe  of  the  bones  of  the  carpus 
and  tarfus,  which,  though  provided  with  few 
and  fmooth  articular  furfaces,  are  fo  confined  by 
the  furrounding  ligaments,  that  they  can  only 
move  upon  each  other  with  confidcrablc  dif- 
ficulty, and  within  a very  narrow  fpace.  But 
the  difpofition  of  their  furfaces  gives  them  a 
more  important  character,  which  fliould  induce 
us  to  arrange  articulations  of  this  kind  in  the 
third  clafs  ; that  of  the  free  articulations,  or 
diartbroJIs. 

In  the  joints  of  the  two  preceding  clalTes,  the 
edges  or  furfaces  of  the  bones  which  form  an 
union,  either  come  immediately  in  contacfl,  or  are 
bound  one  to  the  other  by  a fubftance  which  at- 
taches itfelf  throughout  the  whole  of  their  fur- 
faces or  edges.  The  periofteum  is  continued  from 
one  bone  to  the  other,  and  is  more  intimately  con- 
nected at  the  place  of  their  junction  than  to  any 
other  part.  On  the  contrary,  in  the  moveable  ar- 
ticulations of  which  we  have  to  fpcak,  theoppo- 
lite  furfaces  of  the  bones  are  free  and  diftin<5t; 
each  is  covered  with  a fmooth  and  polifhed  car- 
tilage ; the  interval  is  occupied  by  a liquor,  and 
VoL.  I.  K fometimes 
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fometimes  by'folid  bodies,  as  glands,  oracircular 
piece  of  cartilage.  Both  bones  are  attached  to 
each  other  by  a continuation  of  the  perioftcum, 
which  does  not  cover  the  articular  cartilages,  but 
palTes  from  the  one  bone  to  the  other,  and  thii^ 
forms  a kind  of  capfule,  in  vvhich  tiie  articular 
fubfcances  are  inclofed  in  fuch  a manner  that 
nothing  can  efcape  from  or  pafs  into  the  cavity. 
There  are  frequently  other  ligaments  either 
within  or  without  the  capfule,  which  flrengthen 
it,  or  limit  the  motions  of  the  bones  more  than 
the  caofule  could  of  itfelf  have  done. 

i 

The  number  and  rigidity  of  thefe  ligaments, 
but  ftill  more  the  form  of  the  depreflidns  and 
eminences  of  the  articular  furfaces  of  the  bones, 
govern  the  extent  and  diredtion  of  the  motions. 

A bone  articulated  with  another  by  one  of  its 
extremities,  can  only  move  upon  it  in  twO'Ways,  , 
viz.  by  flexion  or  torfion  : flexion  takes  place 
when  the  extremity  of  the  bone  moved,  which 
is  fartheft  from  the  joint,  approaches  the  bone 
which  is  fixed  ,*  for  when  the  two  bones  are  in  a 
ftraight  line,  that  extremity  is  moft  diflant  from 
the  latter.  Torfion,  or  twilling,  takes  place 
when  the  bone  moved  turns  round  its  own  axis, 
or  round  an  imaginary  axis,  pafliiig  through  the 
articulation. 

It  will  be  readily  perceived  that  torfion  can 
only  be  performed  when  the  articular  furfaces 
arc  plane  or  fpherical,  and  that  the  latter  only 
are  capable  of  flexion  in  every  dircClion ; but 

when 
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when  the  furfaces  are  cylindrical,  or  each  partly 
convex  and  partly  concave,  the  motion  muft  be 
confined  to  one  diredlion  ; the  bone  will  always 
remain  in  the  fame  plane  fo  long  as  that  with 
which  it  is  connedlcd  is  not  difplaced,  and  will 
^dcfcribe  the  fegment  of  a circle,  having  its  centre 
in  the  articulation. 

That  fpecies  of  joint  which  admits  of  only 
one  kind  of  flexion  is  called  gtng/ymusy  that 
which  allows  it  in  every  direeflion  enartbroftSy  or 
arthrodia,  according  as  the  furfaces  arc  more  or 
lefs  convex,  and  the  flexions  more  or  lefs  com- 
plete. 

• When  one  bone  is  connected  to  another  by 
two  extremities,  and  is  reduced  to  Amply  turn- 
ing round,  it  forms  a kind  of  ginglymus,  which 
is  called  rotation. 

The  head  is  attached  to  the  trunk,  the  lower 
jaw  to  the  head,  and  all  the  parts  of  the  ex- 
tremities are  attached  to  each  other  by  thefe 
different  kinds  of  moveable  articulations ; but 
each  particular  part  is  not  always  joined  in  the 
fame  manner  in  the  different  claffes  of  ani- 
mals. The  head  in  mammalia  is  articulated  by 
ginglymus  ; that  of  birds  by  arthrodia.  The 
radius  in  man  is  connedted  by  arthrodia  with 
the  humerus,  and  by  rotation  w- ith  the  ulna.  In 
the  rodent ia,  hogs,  &c.  the  radius  is  attached  to 
the  humerus  by  ginglymus,  and  is  immoveable 
at  its  jundtion  with  the  ulna;  in  fome  fpecies 
it  is  even  completely  united. 

K2 
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Some  fiflies  exhibit  particular  modes  of  move- 
able  articulations,  of  which  the  Ikelcton  of  mart, 
and  other  mammiferous  animals,  afford  no 
examples. 

The  firft,  which  may  likewife  be  referred  to 
ginglymus,  is  the  annular  articulation,  in  which 
a bone  is,  as  it  were,  ftrung,  like  a bead,  upon  z 
branch,  or  at  leaft  upon  a cylindrical  eminence, 
and  almoft  detached  from  other  bones.  The 
firll  fpines  of  the  anal  fins  of  fome  chatedons  arc 
articulated  in  this  manner. 

The  fecond  is  an  articulation  which  can  be 
rendered  immoveable  at  the  pleafure  of  the 
animal.  The  moveable  bone  has  a fmall  hook  ; 
and  it  is  in  the  power  of  the  animal,  by  turning 
that  bone  round,  to  infert  the  little  hook  in  a 
hole  in  the  immoveable  bone.  In  this  manner, 
by  a flight  flexion,  the  moveable  bone  is  fo 
liriked,  that  its  pofition  cannot  be  changed 
except  by  a motion  precifely  contrary  to  that 
which  faftened  it  to  the  other,  and  every  effort 
in  another  dirceflion  is  ufelefs.  It  is  thus  that  the 
filuri  and  gajlerojlei  fix  the  firfi  fpines  of  their 
pedloral  fins,  when  they  wifli  to  ufe  them  in 
combat. 

We  have  already  noticed  the  kind  of  move- 
able  articulation  which  takes  place  between  the 
thin  edges  of  two  flat  bonps,  and  which  allows 
the  one  to  Aide  over  the  other.  In  birds  wc  find 
another  kind  of  joint,  which  admits  a fimila-r 
motion,  but  which  is  produced  between  plar^ 

furfaccs,. 
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furfaces.  The  palatine  arch  of  the  fupcricr  bill 
of  the  duck  has  this  kind  of  furface,  correfpond- 
ing  with  others  fituatcd  at  the  bafe  of  the 
cranium. 

The  molufca  have  no  articulations  except  in 
their  fhclis.  Thofe  of  the  bivalvular  kind  are, 
in  general,  articulated  by  ginglymus,  more  or 
lefs  compofed,  in  proportion  to  the  number  of 
indentations  the  Ihells  form  with  one  another. 
They  have  neither  capfulc  nor  articular  car- 
tilages. Externally  there  is  an  claflic  ligament, 
which  forces  the  valves  to  open  when  the 
mufclcs  that  ordinarily  keep  them  (hut  arc 
relaxed.  The  different  pieces  which  form  the 
multivalvc  fliells,  are  either  connected  together 
by  a common  cartilaginous  membrane,  or  they 
are  immediately  attached  to  the  body  of  the 
animals.  The  chitons  move  their  fltells  by 
making  the  edges  Aide  one  upon  the  other.  In 
the  anatifee  there  is  only  one  common  motion  for 
opening  and  fliutting,  which  is  performed  by 
ginglymus,  as  in  the  bivalves.  The  opercula  of 
ibme  univalve  fliells,  particularly  the  nerit<e^2Lxa 
alfo  articulated  by  ginglymus  to  the  principal 
fhell. 

The  cruftacea  and  infedls  have  a common 
fyftem  of  articulation,  which  depends  upon  the 
pofltion  of  their  hard  parts  exterior  to  the 
mufcles.  As  thefe  hard  parts  form  a kind  of 
cafe,  the  interior  of  which  is  occupied  by  the 
mufcles,  they  cannot  be  articulated  by  Ample 
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and  complete  fiirfaces ; they,  therefore,  can 
neither  have  arthrodia  nor  enarthrofis.  All  their 
moveable  articulations  arc  reducible  to  three 
kinds;  ginglymus  is  the  only  one  which  exifts 
in  thofe  parts  that  require  a folid  point  of  fup- 
port,  becaufe,  the  fcaly  coverings  of  the  members 
being  tubular,  they  muft  be  fupported,  at  leafl, 
at  two  points  of  their  circumference.  This 
neceffarily  determines  the  articulation  by  gin- 
glymus. With  refpect  to  the  parts  winch  require 
no  folid  point  of  fupport,  they  are  either  fimply 
fufpended  by  ligaments,  or  articulated  by  in- 
clufion. 

Inclufion  occurs  when  one  part  enters  and  is 
enclofed  in  another.  In  this  manner  the  limbs 
of  infedls  are  incafed  in  the  thorax,  and  the 
annular  coverings  of  their  abdomen  into  one 
another,  hs,  the  part  which  receives,  and  that 
which  is  received,  are  each  the  fegment  of  a 
fpheroid,  the  laft  may  perform  the  motion  of 
turning;  it  may  alfo  penetrate  more  or  lefs  into 
the  firft,  either  by  the  whole  of  its  circumference, 
or  more  on  the  one  fide  than  on  the  other;  but' 
what  is  properly  called  flexion,  cannot  be  per- 
formed by  this  articulation. 

The  parts  of  infedls  which  are  articulated  by 
ginglymus,  and  which  are  principally  the  differ- 
ent portions’ of  their  limbs,  are  very  much  hol- 
hnved  on  the  lide  uhere  the  flexion  muff  necef- 
farily  be  moft  compleic ; the  interval  is  fupplied 
with  a flexible  membrane,  and  there  is  no  oth«r 

ligament. 
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liframcnt.  The  articular  tubercles  arc!  de- 
prefTions  are  fo  arranged  that  they  cannot  be 
luxated  without  being  broken  : the  flight  cur- 
vatures, which  form  a kind  of  hooks,  tend  Hill 
further  to  produce  this  cffe6l. 


Article  IV. 

OJ'llic  Tendons,  of  the  Compofition  of  the  Mifclcs, 
and  of  their  A Ciion. 

The  mode  of  articulation  determines  the  num- 
ber, kind,  and  dire<5lion,  of  the  motions  which 
the  bones  that  form  it  are  capable  of  perform- 
ing. 

The  number  and  dire<5Hon  of  the  mufcles 
attached  to  the  bones,  determine  the  number, 
kind,  and  direcT:ion  of  the  motions  they  really  do 
perform. 

The  mufcles  are  attached  to  the  bones  by  ten- 
dons. The  tendon,  like  the  mufcle,  is  of  a 
fibrous  texture;  but  its  fibres  are  clofer,  more- 
firm,  and  of  a filver  whitenefs.  It  is  penetrated 
by  fewer  veflels,  and  no  nerves.  Its  fubftance 
is  almoft  entirely  gelatinous;  and  it  pofTefies 
neither  fenfibility  nor  irritability ; it  forms  only 
a pafiive  link,  by  which  the  mufcle  ads  on  the 
bone. 

K4 
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Portions  of  tendon  are,  however,  found  both 
in  the  inflde  and  on  the  furface  of  fcveral 
mufcles.  Even  thofc  tendons  by  which  the 
mufcles  are  inferted  into  the  bones,  ‘penetrate  a 
certain  length  into  the  flefliy  fubftance,  where 
they  are  interlaced  in  different  manners.  The 
form  of  the  tendons  varies  as  much  as  that  of 
the  mufcles.  Thofe  tendons  which  arc  broad 
and  thin  are  called  aponenrofes. 

In  its  gelatinous  quality  the  tendon  has  a 
Ilrong  affinity  to  the  offieous  principle,  or  phof- 
phat  of  lime:  it  receives  it  with  facility,  par- 
ticularly when  its  adtion  is  frequently  repeated, 
and  when  it  is  employed  in  violent  motions. 
Heavy  birds,  that  walk  much,  have  the  tendons 
of  their  limbs  offified  at  a very  early  period. 
The  fame  thing  happens  to  the  jerboa^  and  other 
animals,  that  conftantly  leap  with  their  poftcrior 
limbs. 

The  tendons  of  the  cruflacea  and  infcdls,  in 
the  mufcles  of  the  thigh  and  limbs,  differ,  in 
their  nature,  from  the  tendon  of  red-blooded 
animals  ; they  are  hard,  elaftic,.and  have  no  ap- 
parent fibres;  they  are  covered  by  the  flefliy 
fibres  which  arc  inferted  into  their  furfaces. 
The  tendon  is  frequently  articulated  with  the 
fcaly  cafe  which  it  has  to  move,  in  the  fame 
manner  as  one  bone  is  articulated  with  another: 
it  is  conncdled  with  that  cafe  by  a membranous 
ligament.  This  is  particularly  obfcrvable  in 
the  great  claws  of  cray-JiJ/j, 
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The  tendons  of  the  molufca  are  not  apparent ; 
but  this  is,  doLibtlefs,  owing  to  the  colour  being 
the  fame  in  the  tendinous  and  the  flefliy  parts. 
With  refpecfl  to  their  chemical  nature,  it  is  cer- 
tain that  maceration  and  concoeflion  completely 
detach  the  mufcles  from  the  hard  parts,  a cir- 
cumllance  which  can  only  happen  in  confe- 
quence  of  the  diflblution  of  their  connecting 
medium  ; that  medium,  therefore,  does  not  con- 
fift  of  fibrine,  as  in  the  reft  of  the  mufcle,  fince, 
if  it  did,  it  would  be  indiftbluble. 

It  is  probable  that  the  elementary  mufcular 
fibres  all  exercife  an  equal  force  at  the  moment 
of  their  contraction;  but  the  manner  in  which 
they  are  difpofed  in  the  mufcle,  and  the  ft  tui- 
tion of  the  mufcle  itfelf,  with  rpfpcCl  to  the 
bone,  or  part  it  has  to  move,  afford  a more  or 
lefs  advantageous  employment  of  that  forcc. 
The  action  of  a mufcle,  therefore,  cannot  be 
eftimated  by  its  mafs  only,  nor  by  the  number 
of  the  fibres  that  compofe  it.  T wo  other  circum- 
ftances  are  neceffary  to  be  conftdered  ; the  com- 
pofition  of  the  mufcle,  and  its  infertion. 

The  mufcles  are  divided  into  fimplc  and  com- 
pound ; the  Jimple  are  thofe  in  which  all  the 
fibres  have  afimilar  difpofttion;  the  moft  com- 
mon are  the  ventriform  their  fibres  are  nearly 
parallel,  and  form  a long  bundle,  of  a round 
lhape;  their  flefhy  parts  fwell,  more  or  lefs,  in 
the  middle,  which  is  called  their  belly;  they 
become  fmalley  towards  the  two  extremities 

where 
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where  they  terminate  in  the  tendons.  Another 
kind  of  fimple  mufcle  confifts  of  thofe  that  are 
flat,  and  have  parallel  fibres ; they  form  a fort  of 
flefliy  membrane,  which,  inftead  of  ending  in 
I'mall  tendons,  is  terminated  by  aponeurofes,  or 
tendinous  membranes.  Both  thefe  kinds  fome- 
times  have  tendons,  or  aponeurofes,  in  their 
middle,  and  at  other  points  of  their  bodies.  It 
is  obvious  that,  in  either,  the  total  adlion  is 
equal  to  the  fum  of  all  the  particular  adions 
of  the  fibres,  and  that,  if  the  aftion  experiences 
any  difadvantage,  it  is  owing  to  the  mode  of  the 
infertion,  and  not  to  the  compofition  of  the 
mufcle.  This  is  not  the  cafe  with  the  two  other 
"kinds  of  fimple  mufclcs — the  radiated  and  the 
penniform. 

Radiated  mufcles  are  thofe  that  have  their 
fibres  difpofed  like  the  radii  of  a circle,  and 
which,  proceedi.ng  from  a bafe  more  or  lefs  ex- 
tended, incline  towards  each  other,  and  are  in- 
ferred in  a fmall  tendon. 

Penniform  mufcles  have  their  fibres  difpofed 
in  two  rows,  which  unite  in  a middle  line,  and 
form,  with  each  other,  angles  more  or  lefs  ob- 
tufe,  fo  that  they  refcmble  the  feathers  of  a quill. 
The  tendon  is  the  continuation  of  this  middle 
line. 

It  will  be  readily  perceived  that,  in  thefe  two 
kinds  of  mufclcs,  the  total  or  rcfulting  force  is 
lefs  than  the  fum  total  of  the  component  forces, 
and  that  it  i.s  only  equal  to  the  fum  of  the 

diagonals 
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diagonals  of  the  parallelograms,  which  may  be 
formed  from  every  two  fibres  that  unite  in  pro- 
ducing one  angle. 

A compound  mufclc  is  formed  by  the  af- 
femblagc  of  feveral  which  unite  in  one  common 
tendon,  Thefc  mufcles  may  be  fimilar  in  their 
nature,  but  fometimes  we  find  very  different 
kinds,  as  the  radiated,  the  ventriform,  &c. 
uniting  to  form  one  compound  mufcle.  'I'he 
particular  adHon  of  each  may  be  efiimated  ac- 
cording to  the  preceding  obfervation Their 
total  adtion  muff  afterwards  be  calculated  ac- 
cording to  the  degree  of  their  inclination. 

L.aftly,  there  are  fome  mufihs  vhich  have 
only  one  belly,  with  divided  tendons;  others 
have  feveral  flefliy  parts,  and  icvcral  tendons 
interlaced  together  in  liifierent  ways.  Thefe 
lalf  may  be  called  complicated  mufcles. 

From  thefe  different  difpolitions  refult  the 
abfolute  force  of  the  mufcles  ; their  infertion 
determines  their  real  eft'eef.  The  mufcular 
infertions  may  be  referred  to  eight  diflindl  kinds. 

Mufcles  may  be  defined  to  comprefs  the  foft 
parts  contained  in  a certain  cavity  ; they  then 
envelope  that  cavity  in  different  diredlions,  in 
the  form  of  membranes  01  bands.  Such  is  the 
difpofition  of  our  abdominal  mufcles  and  dia- 
phragm ; fuch  is  that  of  the  mufcles  of  flugs, 
other  molufea,  and  naked  worms,  which  can 
contract  themfelves  in  every  direction.  When 
thefc  mufcles  ad  together,  it  is  for  the  purpofe 

of 
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of  expelling  fome  matter  from  the  body,  as  eggs, 
excrements,  Szc.  but  they  ufually  a6l  alternately, 
and  then  their  effedl  is  to  enlarge  one  of  the 
diameters  of  the  cavity  they  furround,  and  to 
diminifh  the  other.  Thus,  at  each  infpiration, 
the  abdomen  becomes  wider  and  Ihorter,  while 
the  contrary  happens  on  each  exfpiration.  In 
this  manner  JIugs  and  Ueches  lengthen  and 
Ihorten  themfelves,  by  moving,  in  the  firft  cafe, 
their  tranfverfe,  or  annular  mufcles,  and,  in  the 
fecond,  their  longitudinal  mufcles., 

In  this  manner,  alfo,  the  mufcles  adl  which, 
are  deflined  to  lengthen  or  fhorten,  to  relax  or 
comprefs,  any  foft  part  of  the  body,  fuch  as  the 
tongue  of  man  or  quadrupeds,  or  the  horns  of 
fnails. 

The  heart,  the  inteftines,  the  arteries,  &:c. 
have  likewife  mufcles  of  this  kind. 

Other  mufcles  are  calculated  to  widen  or 
contradt  fome  foft  aperture:  fome  of  thefe  fur- 
round  the  orifice  like  rings,  and  are  called  fpbinc- 
tersi  others  arc  inferred  in  a manner  more  or  lefs 
diredlly  in  the  edges  of  the  opening.  When 
they  are  uniformly  extended  around  the  orifice, 
it  preferves  its  figure,  and  is  always  dilated,  or 
contradlcd,  in  the  fame  manner.  The  eye-lid 
of  the  moon  fijh,  and  the  anus  of  the  fnail^  afibrd 
cxamj>Ic.s  of  this  kind  of  motion.  When,  how- 
ever, thefe  mufcles  have  different  diredtions, 
and  make  dilferent  angles  with  the  edges  they 
have  to  move,  the  form  of  the  aperture  is  very 
6 variable  | 
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variable;  fuch,  for  inftance,  arc  the  lips  of  man. 
No  animal  comes  near  him  with  refpecft  to  the 
mobility  of  this  part;  and  no  one,  therefore, 
poflefles  fo  exprefTive  a phyfiognomy. 

Another  employment  of  the  mufcles  is  to 
extend  and  fold  back,  like  cui'tains,  membranes 
that  are  deftined  to  cover  certain  parts,  fuch  as 
the  eyc-lids  of  man,  quadrupeds,  and  birds. 
When  thefe  mufcles  are  placed  in  the  body  of 
the  membrane,  their  difpofitions  are  fimilar  to 
that  of  which  we  have  juft  fpoken ; but,  when 
they  are  fituated  externally,  they  have  the  form 
of  very  complicated  pullies.  We  ihall  explain 
them  when  we  deferibe  the  eye  of  birds. 

A fourth  employment  of  the  mufc  les  may  be 
that  of  turning,  or  rolling  about,  a globular  mafs, 
which  is  free,  and  fupported  on  every  fide,  as 
the  eye  in  the  orbit,  or  the  mouth  of  the  fnail  in 
its  head.  The  mufcles  then  furround  this  part 
as  the  portions  of  a hoop,  which  is  turned  to  the 
fide  of  the  mufcle  that  contradls  moft  ftrongly. 

Thefe  four  modes  of  aeftion  are,  in  reality,  all 
referable  to  that  of  the  fphinefters,  or  circular 
mufcles.  They  are  always  performed  by  a 
girdle,  or  portions  of  a girdle,  which  contraeft, 
or  dole  upon  the  parts  they  furround. 

The  following  mode,  in  which  the  mufcles  act 
on  the  bones,  and  other  hard  parts,  may  be  com- 
pared to  the  adion  of  ropes,  drawing  a refifting 
objed  in  a certain  diredion.  The  fubjeS 
which  is  thus  drawn,  may  be  equally  acted  upon 

in 
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in  all  its  parts,  fo  as  to  remain  always  parallel  to 
itfelf.  Such  is  the  motion  by  which  we  elevate 
or  deprefs  our  os  hyoides  and  our  larynx.  The 
mufcular  fibres  may  then  be  regarded  as  ropes 
pulling  in  the  dired;ion  in  which  the  motion  of 
the  part  adted  upon  is  to  be  performed.  This 
is  the  moft  advantageous  manner  in  which  they 
can  be  employed  ; and  we  find  it  exifts  in  the 
Jlerno-hyoideus  and  the  genio-hyoideus.  If  the 
mufcles  diverge,  there  is  an  equal  quantity  of 
adlion  on  both  fides,  and  the  refulting  force  is 
then  employed  in  the  moft  advantageous  manner: 
this  is  what  we  obferve  in  the  mylo-byoideus  and 
"fcaptdo-hyoideus. 

But  when  the  bone  a^ed  upon  is  articulated 
at  any  particular  point,  it  cannot  be  elevated  or 
deprefled  all  at  once  : It  muft  then  be  con- 
fidered  as  a lever  having  its  fulcrum  in  the 
articulation. 

When  the  articulation  is  between  the  two  ex- 
tremities, and  the  mufcles  arc  placed  at  one  of 
them,  the  bone  forms  a lever  of  the  firfi;  rank. 
We  have  an  example  of  this  kind  in  the  man- 
dible of  the  Cray  jijh.  The  mufcles  which  arc 
attached  to  the  olecranon  and  os  calcis,  alfo 
furnifii  firnilar  examples.  The  moft  remarkable 
is  the  tibia  of  the  birds  called  grebes  and  divers, 
which  has  a long  apophyfis  elevated  above  the 
knee,  and  which  ferves  as  a fubftitutc  for  the 
patella. 


But 
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But  the  moft  ordinary  cafe  is  that  in  which 
the  articulation  is  at  one  of  the  extremities  of 
the  bone,  then  the  moft  favourable  polition  for 
the  mufcle  is  when  it  rifes  from  another  bone 
parallel  to  that  which  it  has  to  move,  or  which 
forms  with  it  only  a very  fmall  angle;  fuch  is 
the  cafe  with  the  mufcles  called  intcrcojlalesy 
interjpinalesy  and  intcrlranfverfi : and  the  mufcles 
which  draw’  together  certain  bones  that  have  a 
fan-like  figure,  as  thofeof  the  membranes,  w hich 
cover  the  branchiae  of  fiflies,  and  the  wings  of 
the  Jiying  dragon.  Still,  however,  thofe  mufcles 
have  an  obliquity  which  is  not  rendered  necef- 
fary  by  the  pofition  of  the  parts  to  which  they 
are  attached,  and  which  confiderably  diminiflies 
their  power. 

The  mufcles  w hich  clofc  the  mouth  of  man, 
^and  the  bill  of  birds,  may  alfo  be  compared  to 
the  preceding,  with  refpedl  to  their  advan- 
tageous pofition  on  account  of  their  little  obli- 
quity; but  they  are  inferred  much  nearer  to  the 
point  of  fupport  than  the  former,  a circumftance 
w hich  alfo  confiderably  diminilhes  their  force. 

The  lafi-  mode  of  infertion,  and  the  moft 
common  of  all,  is  when  a mufcle  attached  to 
one  bone  is'inferted  into  another,  w’hich  laft: 
bone  is  articulated  mediately  or  immediately 
with  the  firft,  and  may  be  extended  until  they 
both  form  a right  line,  or  inflciffed  fo  as  frequent- 
ly to  make  a very  fmall  angle.  This  mode  is 
the  moft  difadvantageous  of  all,  from  the  extreme 
3 obliquity 


144  Lect.  II.  Organs  of  Motion. 

obliquityoftheinfertion,  whenthemovcablebone 
is  extended,  and  on  account  of  its  proximity  tof 
the  fulcrum.  The  firft  of  thefe  inconveniences 
is  partly  corrected  by  what  are  called  the  heads 
of  bones.  Their  articular  extremities  are  ufually 
enlarged,  fo  that  the  tendons  of  the  mufcle,  by 
turning  round  a convexity  in  order  to  be  in- 
ferted  below  it,  form  more  obtufe  angles  with 
the  lever  or  body  of  the  bone  than  would  be 
pradticable  if  the  head  did  not  exift;  this  dimi- 
nifhes  and  renders  lefs  variable  the  obliquity  of 
their  infertion. 

As  to  the  proximity  of  the  fulcrum,  that  was 
neceffary  to  prevent  the  members  from  being 
monftroufly  large  in  the  ftate  of  flexion,  but 
particularly  for  producing  a prompt  and  com- 
plete flexion;  for  as  themufcular  fibre  lofes  only 
a determinate  fraftion  of  its  length  in  contrac- 
tion, if  the  mufcle  were  inferted  at  a greater  dif- 
tance  from  the  joint,  the  moveable  bone  would 
only  be  approximated  to  the  other  by  a fmall 
angular  quantity  : on  the  contrary,  by  inferting 
it  near  the  apex  of  the  angle,  a very  fmall  con- 
tradlion  occaflons  a confiderable  approximation. 
This  cflTeft  produced  by  the  mufcular  force; 
and  in  this  manner  thefe  fort  of  mufclcs  cx- 
creifea  power  which  furpalTes  all  imagination. 

Comparative  anatomy,  however,  affords  ex- 
amples of  mufcles  inferted  at  a confiderable 
diflance  from  the  fulcrum.  Birds  have  one 
which  extends  from  the  top  of  the  fhouldcr  to 

the 
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the  extremity  of  the  fore-arm  nearefl:  the  carpus : 
But  this  happens,  becaufe  all  the  angle  formed 
by  the  humerus  and  ulna,  is  in  them  occupied 
by  a membrane  intended  to  augment  the  fur- 
face  of  the  wing. 

It  is  alfo  in  confequence  of  the  fmall  con- 
traction of  the  miifcular  fibre,  that  the  fliorn 
bones,  which  mult  be  completely  inflected,  arc 
moved  by  mufclcs  attached  to  bones  at  adiltance. 
The  vertebrte  and  the  phalanges  of  the  lingers 
are  in  this  lituation.  Mulcles  extended  from 
the  one  to  the  other  of  thofe  bones  would  not 
have  produced  a fuflicient  degree  of  llcdion: 
belides,  in  the  phalanges  they  v\  ould  have  made 
the  fingers  too  thick.  It  is  alfo  necelfary  that 
the  tendons  of  thefe  mulcles  fltould  be  attached 
to  the  bones  over  which  they  pafs : were  not 
this  the  cafe,  whenever  the  phalanges  were  bent 
fo  as  to  form  an  arch,  the  mufclcs  and  their 
tendons  would  remain  in  a ftraight  line,  and 
appear  like  its  chord.  Hence  the  ncccflity  for 
the  annular  ligaments,  the  Iheaths,  and  the  per- 
forations. This  laft  organization,  which  occurs 
only  in  the  fletdions  of  the  fingers  and  toes  of 
man,  quadrupeds,  reptiles,  and  the  toes  of  birds, 
confifts  in.  the  mufcles  w’hich  have  to  extend 
farthefl,  being  placed  near  to  the  bones,  and 
their  tendons,  perforating  thofe  of  the  mufcles, 
which  are  inferred  at  a fliorter  diflance,  and ' 
which  lie  over  the  firft.  When  there  is  only 
three  phalanges,  there  is  but  one  perforation  t 
VoL.  I,  L but 


146  Lect.  II.  Organs  of  Motion. 


but  birds,  M’hich  have  one  toe  with  four,  and 
another  with  five  phalanges,  have  two  perfora- 
tions. and  confcquently  three  mufcles ; one  per- 
• forated,  one  perforating  and  perforated,  and  one 
perforating. 

The  vercebree  which  have  to  perform  great 
motions  ; for  example,  thofe  of  the  neck  in 
birds,  and  the  tail  in  quadrupeds,  havealfo  very 
distant  mufcles  ; but  their  lon^  fender  tendons 
are  inclofcd  in  fheaths,  which  they  do  not  leave 
until  they  are  oppolite  the  points  into  which 
they  are  to  be  inferred. 


Article  V, 

General  Remarks  on  the  Skeleton. 

W E have  already  fliewn  that  the  fkeleton  is  a 
collc(5lion  of  hard  parts,  fupporting  the  body,  of 
which  it  forms  as  it  were  the  frame.  In  the  in- 
vertebral,  or  white-blooded  animals,  it  is  exter- 
nal ; and  then  its  form  is  the  fame  as  that  of  the 
animal,  fincc  it  inclofcs  all  the  other  parts.  In 
the  vertebral  animals,  it  o'nly  determines  the  moft 
important  forms  and  proportions.  1 heir  fkele- 
tons,  therefore,  do  not  differ  lo  much  as  their 
external  figures;  even  amongff:  them  all,  there 
arc  refemblanccs  which  one  would  not  fuppofe  to 
cxift,  from  the  afpedt  of  the  parts  they  fuffain. 
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The  bones  of  which  the  Ikeletons  are  com- 
pofed,  arc  in  general  articulated  in  fuch  a man- 
ner as  to  form  a whole,  all  the  parts  of  which 
are  connedled  : there  arc,  however,  exceptions 
to  this  ruler  the  hones  which  fupport  the  tongue 
• in  quadrupeds  .and  birds,  are  not  connected 
with  the  other  bones,  except  by  foft  parts, 
though  in  fifties  they  are  properly  articulated 
with  the  reft  of  the  fkeleton.  The  whole  of  the 
anterior  extremities  are  only  attached  to  the 
body  by  mufcles  in  quadrupeds  that  want  the 
clavicles  ; but  in  other  quadrupeds,  they  are 
joined  to  the  fternum  by  fingle  clavicles,  and  by 
double  ones  in  birds. 

In  fifties  they  are  strongly  conneeftd  with  the 
fpine  by  a bony  girdle. 

On  the  other  hand,  their  poftcrior  extremities 
are  generally  free,  and  ftmply  fixed  in  the  fiefti, 
while  the  other  animals  have  them  ftrongly 
attached  to  the  reft  of  the  fkeleton  by  the  medium 
of  the  pelvis. 

The  bones  which  compofe  the  fkeleton,  prefent 
three  principal  divifions — the  head,  the  trunk, 
and  the  extremities. 

The  head  is  never  w'anting ; the  extremities  are 
totally  wanting  in  ferpents  and  fome  fifties  j the 
pofterior  extremities  are  wanting  in  the  apodes 
clafs  of  fifties,  that  is  to  fay,  in  thofe  that  have 
no  ventral  fins,  and  in  the  cetacea  amongft  mam- 
malia. The  anterior  extremities  only  are  w'ant- 
ing in  one  fpecies  of  lizard.  No  vertebral  animal 
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has  more  than  four  extremities,  unlefs  we  in- 
clude in  that  number  the  kind  of  wing  which 
belongs  to  the  flying-dragon,  a little  animal 
next  to  our  lizard. 

1 he  trunk  is  formed  by  vertebrae  (the  whole 
of  whicji  is  called  the  fpine  of  the  back),  the  ribs 
and  the  flernum.  The  vertebree  are  never  entirely 
wanting,  though  their  number  is  exceedingly 
variable.  The  flernum  is  abfent  in  ferpents  and 
fifhes;  unlefs  wc  fhould  choofe  to  give  that  name 
to  the  anterior  part  of  the  bony  girdle  which  fup- 
ports  the  pe<5loral  fins,  or  anterior  extremities  of 
fifhes.  The  ribs  are  wanting  in  frogs,  rays, /harks, 
and  a great  number  of  cartilaginous  fifhes. 

Thofc  vertebrae  which  fuflain  the  ribs  are 
called  dorjal.  Thofe  which  are  fituated  between 
the  dorfal  and  the  head,  cervical ; thofe  which 
are  pofterior  to  the  dorfal,  lumbar  \ thofe  which 
are  joined  to  the  pelvis  or  pofterior  extremities, 
Jacral  or  pelvic ; and  thofe  which  form  the  tail, 
coccygeal  or  caudal.  Only  a very  fmall  number 
of  mammalia, (the  ternatc  bats,)  and  thefrogkind, 
have  no  coccyx.  Sevci'al  fiflics  have  no  neck. 
It  is  obvious  that  in  the  animals  that  have  no 
ribs,  the  diflindion  of  the  three  firfl  kinds  of 
vertebrae  cannot  take  place,  and  that  the  dif- 
tindion  of  the  three  lall  difappear  in  thofe  that 
have  no  poflerior  extremities,  or  where  thofe  ex- 
tremities arc  not  attached  to  the  fpine. 

'I  he  ribs  which  proceed  from  the  vertebrae  and 
join  the  ilerjium  arc  called  true  ribs : thole 
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which  do  not  extend  fo  far,  arc  called  falfe  ribs ; 
the  latter  are  always  poftcrior  in  quadrupeds. 
In  birds,  they  are  both  before  and  behind  : this 
diftin<5lion  ceafes  to  prevail  in  thfe  animals  that 
have  no  fternum.  Particular  denominations  muft 
be  given  to  the  ribs  which  proceed  from  the 
fternum,  and  do  nor  join  the  vertebrae,  of  which 
the rrorOif/Vf’ affords  an  example;  and  thofe  which, 
comingfrom  the  vertebrae,  unite  anteriorly  with 
the  correfponding  ribs,  without  any  fternum  ex- 
ifting  between  them,  as  we  find  in  the  camclron. 

The  head  is  always  placed  at  the  anterior  ex- 
tremity of  the  vertebral  column,  and  that  which 
is  oppofite  to  the  tail.  It  is  divided  into  three 
parts,  w hicH  may  vary  in  their  relative  propor- 
tions, but  which  are  never  wanting.  Thcfc 
divifions  are,  ( i ) the  cranium,  w hich  contains  the 
brain,  and  in  the  partitions  of  which  are  fituated 
the  cavities  of  the  internal  ear,  and  frequently  a 
part  of  thofe  of  the  nofe  ; (2)  the  face,  which 
contains  the  orbits  of  the  eyes,  tlie  nafal  cavities, 
and  which  is  terminated  inferiorly  by  the  upper 
jaw;  (3)  lartly,  the  lower  jaw' ; this  laft  is  ahvays 
moveable  even  in  the  crocodile,  though  the  con- 
trary has  been  aiferted.  . The  upper  jaw'  is  im- 
moveable in  man,  in  quadrupeds,  and  in  fome 
reptiles,  as  the  lortoije,  the  crocodile,  &c.  But  it  is 
moreorlefs  moveableinbirds,  ferpents,  and  fifties. 

The  extremities,  when  perfeift,  arc  divided 
into  four  parts ; thofe  which  belong  to  the  ante- 
rior extremities  are,  the  fliouldery  the  arm,  the 
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fore-arm,  and  the  hand  ; thofc  of  the  poHerior 
arc,  the  hip,  the  thigh,  the  leg,  and  the  foot:  thefc 
diftimflions  do  not  hold  amongft  fifh  whofe  ex- 
tremities confift  only  of  honey  rays ; that  is  to  fay, 
of  bones  conftituted  like  a fan,  and  articulated  to 
parts  which  correfpond  with  the  llioulder  or  hip  : 
flill,  however,  fome  analogy  may  be  found  be- 
'tween  thofe  parts  and  the  divifion  of  the  ex- 
tremities in  other  animals. 

The  fhoulder  conlifts  of  the  fcapula,  placed 
againft  the  back,  and  the  calvicule,  attached  to  the 
fternum. — The  laft  is  wanting  in  fome  quadru- 
peds, and  the  cetacea,  as  will  be  feen  hereafter, 
but  is  double  in  birds,  tortoifes,  frogs,  and 
many  lizards  : — the  fcapula  is  never  wanting  when 
the  extremity  exifts.  The  arm  is  formed  of 
one  bone  only.  The  fore-arm  is  almolt  always 
form.ed  of  two:  even  when  the  fore-ann  has  but 
one  bone,  there  generally  appears  a furrow,  or 
fome  other  veftige  of  its  ordinary  compofition. 
The  hand  varies  with  refpc(ft  to  the  number  of 
its  bones;  but  thofe  which  cxift  in  it  always 
form  a wrift  or  carpus,  the  body  of  the  hand  or 
metacarpus,  and  the  fingers : this  organization 
prevails  even  in  birds  which  have  their  fngers 
enveloped  in  a fkin  covered  with  feathers;  it 
likewife  p/cvails  in  the  cetacea,  in  which  the 
whole  of  the  anterior  extremity  is  reduced  to 
the  figure  of  a ■ o r or  f n. 

Th  p r s of  the  fkcleton  are  ufually  di  pofed 
with  a ftridt  regard  to  jymmetry  ; lo  that  th  two 
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halfs,  formed  by  a longitudinal  fedion,  are  coun- 
ter-proofs of  each  other;  In  only  one  kind  ot 
filhes,  called  p!eurone fit's,  which  includes  foies, 
pLiice,  lurbots,  &c.  the  head  is  fo  formed  that 
the  two  eyes  and  the  tvvo  nollrils  are  on  the 
fame  lide  ; but  the  fymmetry  of  the  remainder 
of  the  Ikeleton  is  preferved. 

Each  clafs  and  each  order  of  animals  hav 
particular  charadlers  relative  to  their  Ikeleton: 
theyconlifl:  in  the  general  form  of  the  trunks  and 
the  extremities,  in  the  prefence  or  abfence  of  the 
latter,  and  in  the  number  of  thofe  different  parts. 

We  lhall  explain  all  thefe  particulars  in  detail 
in  the  following  Lc^bures  : it  may  be  proper, 
however,  to  remark  here,  that  though  an  animal 
of  one  clafs  has  fome  refcmblance  to  thofe  of 
another,  in  the  form  of  its  parts,  and  the  ufc  it 
makes  of  them,  that  rcfemblance  is  external,  and 
affexfls  the  Ikeleton  only  in  its  proportions,  but 
not  in  the  number  nor  the  arrangement  of  the 
bones  : bats,  for  example,  appear  to  have  wings, 
but  an  attentive  examination  demonftrates  that 
they  are  real  hands,  the  fingers  of  which  are 
merely  fomewhat  lengthened  : in  the  fame 
manner,  though  the  dolphins  appear  to  have  fins 
all  of  one  piece,  we  find  under  the  Ikin  all  the 
bones  that  compofe  the  anterior  extremities  of 
the  other  mammalia,  fhortened  and  rendered  al- 
mofl  immoveable.  The  wings  of  penguitis , which 
likewife  refemble  fins  in  one  piece,  contain  in- 
ternally the  fame  bones  as  thofe  of  other  birds. 
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LECTURE  THIRD. 

• / 

OF  THE  BONES  AND  MUSCLES  OF  TH|t 
r TRUNK, 

Article  I, 

0/  the  Bones  of  the  Spine^ 

A In  Man. 

The  fpine  of  Miin  is  divided  into  five  regions, 
viz.  (i)  the  caudal j or  coccygeal ^ (2)  the  [acral ^ 
or  pelvic;  (3)  the  lumbar;  (4)  the  dorfal ; (5) 
the  cervical,  or  tracheal. 

The  caudal  region  is  of  fmall  extent;  it  con-, 
fifls  of  three  or  four  little  bones,  articulated 
with  each  other,  and  fupported  by  the  point  of 
the  os  facrurn,  with  which  the  firft  piece  is  fre- 
quently intimately  united. 

The  facral  region  is  compofcd  of  five  vertebrae, 
which  are  confolidatcd  into  one  bone,  called  the 
os  facriim:  it  is  parabolic,  flat,  and  thin,  at  the 
lower  end;  concave  before,  and  convex  behind  ; 
its  upper  part  is  articulated  with  the  body  of  the 
lafl:  vertebra  of  the  loins  by  an  oval  furface,  cut 
pbHqucly  from  the  front  backward^  and  forming^ 
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with  the  loins,  a fliarp  angle  anteriorly.  This 
angle  is  more  acute  in  women  than  in  men.  1 wo 
other  furfaces,  dire;5led  backward,  ferve  for  its 
jundlion  with  the  ofTa  ilii.  The  os  facrum  is 
perforated  by  four  jiair  of  holes,  which  afford 
paffage  for  the  nerves.  Podcriorly  we  obferve 
eminences  that  correfpond  to  all  the  proceffes 
of  the  vertebrae,  which  formerly  compofed  this 
bone.  I’he  fpinous  procelles,  in  particular,  arc 
very  confpicuous;  the  two  laft  are  bifurcated. 

'fherc  arc  five  lumbar  vertebrae;  their  bodies 
arc  more  broad  than  the  vertebrx  above  them  ; 
their  fpinous  procefs  is  horizontal,  compreHed, 
and  fomewhat  truncated  at  the  point  ; their 
fuperior  articular  ( rocefles  have  their  furfaces 
turned  inward,  the  inferior  have  theirs  turned 
outward  ; their  tranfverfc  proceffes  are  long, 
flat,  and  pointed  dirc(5fly  to  the  Tides. 

The  doiTal  vertebrte,  which  are  twelve  in 
number,  diminifli  in  fize  from  the  laff  to  the 
fourth  or  fifth,  and  afterwards  increafe  in  fize 
lip  to  the  firft  : their  bodies  are  fimilar  to  thofe 
of  the  lumbar ; their  fpinous  proceffes  are  long, 
flope  downward,  and  have  the  fhape  of  a triangu- 
lar prifm;  the  three  higheff  are  more  elevated, 
and  become  almoft  horizontal;  the  fuperior 
articular  proceffes  have  their  furfaces  direcled 
backward,  and  the  inferior  have  theirs  turned 
forward  ; the  tranfverfc  proceffes  are  fliort,  hori- 
zontal, and  turned  fomewhat  backward ; an- 
teriorly there  is  a fmall  flat  fuperficies,  againft 
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■which  the  tubercle  of  the  correfponding  rib 
refts.  Thefe  fuperficies  are  turned  obliquely 
downward  in  the  fuperior  dorfal  vertebrae,  and 
upward  in  the  inferior.  There  is,  befides,  at  the 
lateral  edge  of  each  articulation  of  their  bodies, 
a fmall  cavity,  common  to  every  two  vertebrae, 
which  receives  the  head  of  the  rib. 

The  lowefi:  five  of  the  cervical  vertebrae  arc 
fimilar  to  thofe  of  the  back,  but  fmaller.  The 
upper  furface  of  each  of  their  bodies  is  hollow, 
and  receives  the  inferior  furface  of  the  preceding 
vertebra.  The  plane  of  thefe  furfaces  is  in- 
clined forward  ; their  tranfverfe  procefles  are 
inclined  fomewhat  forward  and  downward. 
They  are  remarkable  for  an  excavation  in  the 
form  of  a femi-canal,  and  a fmall  hole.  The 
fpinous  procefles  are  forked,  except^  the  two 
laft. 

The  fecond  vertebra  of  the  neck,  called  axts^ 
or  odontoi^es,  differs  from  the  others  in  its  fpinous 
procefs,  which  is  much  broader,  and  more  ele- 
vated; by  the  hole  in  its  tranfverfe  procefs, 
which,  inflead  of  being  perforated  vertically,  is 
direded  tranfverfely,  and  thus  forms  an  oblique 
canal  ,*  by  a pointed  procefs,  which  rifes  from 
the  upper  furface  of  the  body  of  the  vertebra, 
and  which  has  an  articular  lurface  anteriorly ; 
finally,  by  its  juiuflion  with  the  firft  vertebra, 
which  is  performed  by  the  means  of  two  Hat 
furfaces  correfponding  to  the  articular  procclTes 
of  the  other  vertebra:. 
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The  firft  cervical  vertebra,  which  is  ftill 
called  the  atlas,  is  merely  a ring;  it  has  hardly 
any  fpinous  procefs,  and  no  body ; but  it  has 
two  furfaces  for  articulation  with  the  fecond 
vertebra,  and  two  more  which  receive  the  con- 
doyles,  by  which  it  is  connedted  with  the  head. 
The  tranf^verfe  procefles  are  very  long,  and  each 
has  a foramen. 

The  length  of  the  neck  is  nearly  equal  to  one 
half  of  that  of  the  back,  and  to  two-thirds  of 
that  of  the  loins. 

When  man  flands  eredt,  the  vertebral  column 
has  four  curvatures.  The  region  of  the  facrum 
is  concave  before,  the  loins  are  convex,  the 
back  is  concave,  and  the  neck  is  convex. 

The  vertebrae  of  man  are  fufceptible  of  a num- 
ber of  fmall  motions  with  refpedl  to  each  other; 
but  thefe  motions,  though  very  confpicuous  in 
the  whole  of  the  fpine,  are  very  obfeure  between 
any  particular  bones.  Each  vertebra  can  move 
a little  forward,  by  reding  on  the  anterior  part 
of  its  body ; backward,  by  inclining  in  the  direc- 
tion of  the  fpinous  procefles ; and,  finally,  fide- 
ways,  by  yielding  a little  in  the  diredlion  of  the 
oblique  procefles.  Thefe  articulations  are  firm- 
ly fupported  by  a number  of  flrong  ligaments  ; 
but  to  deferibe  them  in  one  vertebra  is  almod 
fufficient  for  a knowledge  of  the  whole. 

The  body  of  each  vertebra  is  covered,  both 
above  and  below,  by  an  eladic  cartilaginous 
fubdance,  the  folidity  of  which  gradually  di- 
mini flies 
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minifhes  from  the  centre  to  the  circumference. 
The  articular  proceffes  have  alfo  each  their  cap- 
fules.  All  the  anterior  part  of  the  bodies  of  the 
vertebrae  is  covered  by  a large  and  very  folid 
coat,  formed  of  tendinous  or  ligamentous  fibres, 
■which  extends  from  the  firfl;  cervical  vertebra 
to  the  os  facrum.  Behind  the  bodies  in  the 
interior  of  the  vertebral  canal,  there  is  like- 
■wife  another  tendinous  covering,  which  extends 
from  the  tooth-like  procefs  of  the  fecond  ver- 
tebra to  the  os  facrum.  Each  procefs,  whether 
fpinoiis  or  tfanfverfe,  has  alfo  a fmall  ligament, 
which  unites  it  to  the  preceding  or  the  follow- 
ing procefs.  The  laft  vertebra  is  connedleci 
in  the  fame  manner  with  the  os  facrum. 


B In  other  Mammiferous  Animals. 

The  fpine  of  Quadrupeds  may  differ  in  the 
number  of  the  vertebrae,  in  the  refpe(5livc  pro- 
portions of  the  neck,  back,  loins,  facrum  and 
coccyx,  in  the  total  curvature,  and  in  the  form 
of  each  vertebra. 


1.  Number  of  the  Vertebra:  in  Mammalia. 

The  number  of  the  cervical  vertebrae  is  always 
feven,  except  in  the  ihrec-toed  Jloth,  which  has 
nine.  The  cetacea  have  frequently  two  or  more 
ofTified  together;  for  example,  the  two  lirfl:  in 
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the  dolphin  and  porpoife,  and  the  fix  lafi:  in  the 
cachalots -y  but  the  parts  are  always  perceptible; 
they  are  merely  joined  by  anchylolis. 

As  to  the  other  vertebrae,  their  different  num-» 
bers,  in  the  difi'erent  fpecies,  have  no  confiant 
relation  with  their  natural  families,  as  will  ap- 
pear from  the  table  underneath. 

In  the  cetacea  there  is,  firiffly  fpeaking,  no 
pelvis,  and,  confequcntly,  no  diftincdion  can  be 
cftabliYlied  between  the  vertebrae  of  the  loins, 
thofe  of  the  facrum,  and  thofe  of  the  tail. 

Only  a very  fmall  number  of  mammalia  want 
caudal  vertebrae,  among  which  are  the  ternata 
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^ 

Species. 

r>orfAl  f Lumbar 
Vertebrx.  Verteb. 

Sacral 

Vetteb; 

CuuUl 

Verttbr*. 

Man 

.s 

4 . . _ 

Oranff-outane 

Jocko 

. 5 

4 

Fi  . . ^ 

Lon?  armed  Ape 

. . 6 

Coaita,  or  4 fingered  Monkey 
Weepin?  Monkey 

. . 14  . . 

. . . 

. .3 . . 

. .2.  . 

. . .32. . 

Silky  Monkey 

. . 7 . 

. . 1 . 

Red  Monkey 

. .3 

iDorsthsa 

Rib-nofed  Ape 

Hair-lipped  Monkey 

Chinefe  Monkcv 

Baboon  

. - 7 . 

1 

Magot,  or  Barbary  Ape .... 

Mandril 

IQ 

^ Poneo 

X 

4 

Howling  Baboon 
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Species. 

Dorfal 

Vertebri. 

Lumbar 

Verteb. 

Sacral 

Verteb. 

Caudal 

Vertebrx. 

Maucaco 

. . 12. . 

. . 7 . . 

. .3  . . 

Lori 

. . 15  . . 

. . 0 .. 

. . 1 . . 

Tarfier,  or  Woolley  Jerboa , , 

. . 14  . 

. .S'.  . 

. . 3 . . 

more  than  1 J 

Vampyre,  or  Ternate  Bat . . 

. . 12. . 

. .4 . . 

. . 1 . . 

...  0 . . . 

Common  Bat 

..11.. 

. 5 . . 

. .4  . . 

...12... 

Nodlule,  or  Great  Bat 

. . 12. . 

. . 7 . . 

rs 

...  6.  . . 

Horfe-lhoe  Bat 

. 6. . 

Flying  Lemur 

. 6.. 

Hedee-hog;  . . 

Tanrec 

. .0. . 

Shrew  

..12.. 

. .7. . 

. .3 . . 

Mole 

. . 13  . . 

. . G . . 

White  Bear 

. .6. . 

Brown  Bear 

. . 14  . . 

..6.. 

. . 5 . . 

more  than  4 

Badger 

. . 15  . . 

. . 5 . . 

. . 3 . . 

. . . iG  . . 

Glutton 

. . l6. . 

. .3.  . 

. . . 18  . . . 

Coati 

..14.. 

..6.. 

. . i . . 

more  than  1 0 

Racoon  

. . 14  . . 

. . 7. . 

. .3  . . 

. . . 20. . . 

Otter 

. . 14  . . 

...0. . 

. .3  . . 

. . . 21 . . . 

Martin 

. . 14. . 

. .6.'. 

Weafel 

. . G . . 

. .3 . . 

Civet  ...! 

. . 13  . . 

..6.. 

. .3 . . 

. . . 20. . . 

T.inn 

. . 13  . . 

. .6. . 

. .3 . . 

. . . 23  . . . 

Tio-er 

. . 13  . . 

. . 7 . . 

. .4 . . 

. . . 10 . . . 

* 

Fanth'er  . . . i 

. . 7 . . 

. . 3 . . 

. . . 24  . . . 

Couguar,  or  American  Lion 

. . 13. . 

. .3.  . 

oo 

Cat 

. . 13  . . 

. .7. . 

. .3  . . 

. . . 22 . . , 

Dop' 

. . 13  . . 

. .3 . . 

. . . 22 . . . 

Wolf  

. . 13  . . 

Foy 

. . 20. . . 

I'lvpna  

. '.  1 6 . . 

. .4 . . 

o 

more  tiun  8 

Cayenne  Opoflum,  or  Crab- 

paf/»r  

. . 13  . . 

..6.. 

mere  than  1 G 

Marmofe,  or  Mu  rine  Opoflum 
Phalangcr,  or  Surinam  Opof- 

. . 13  . . 

. .6. . 

. . 1 . . 

. . . 20 . . . 

Porcupine  , , 

..4.. 

more  than  3 

I'.abbit 

..12.. 

n 

. . . 20 . . . 

l!nbini , . . , . , . 

. . G . . 

more  than  4 

Guinea  Pig 

a 
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<?pecies. 

Dorfa]  Lumbar  1 Sacral  I 
Vertebne.  Verteb.  I Verteb.  1 

Caudal 

Vertebne. 

PaCH,  Spotted  Cavjr  .... 

. . IS  . . 

. .t). . 

. . . 7 . . . 

. . 12  . . 

. . 15.  . 

l^lvino*  Snnirrpl 

. . 12.  . 

. . 8 . . 

. .3 . . 

. . . 13  . . . 

TVIarmottc 

. . 13  . . 

. . 7 . . 

..G.  . 

. . .22.,  . 

Pield  Mniifr 

. . 13  . . 

. . 7 . . 

. . 3 . . 

. . . 15..  . 

\V  aterRat 

. . 13  . . 

Rlarlc  Rat 

. . 13  . . 

Norway  Rat 

. , 13  . . 

. . 7 . . 

. . .23  . . - 

Common  Moufe 

Field,  or  Harveft  Rat 

. . 12. . 

. .7.. 

.^4.. 

. . . 24  . . . 

Hamiter 

. .6. . 

. . 4 . . 

...  15 ..  - 

Fat  Dormoufe 

. . 13  ^ 

. . 7 . . 

. .2.  . 

...  18... 

Garden  Dormoufe 

..13.. 

Ant-eater 

. . It). . 

O 

Pangolin 

. . 15  . . 

. . 5 . . 

. . .S  . . 

. . . 28 . . . 

Long-tailed  Mania 

..13.. 

..5.. 

Armadilh) 

..11.. 

Two-toed  Sloth 

. .13. . 

o 

. .4  . . 

more  ilua  7 
. . 13  . . 

^'hrec-tocd  Sloth 

. . 14  . . 

. . 4 . . 

:3: , 

Elephant  

..20.. 

Hog 

. . 14  . . 

. . 5 . . 

. .3  . . 

more  than  4 
...18... 

Tapir 

..20.. 

. . 4 . . 

. . 3 . 

Rhinoceros 

. . iq. . 

Camel 

. .4  . . 

...17... 

Dromedary 

. . 12. . 

. . 7 . . 

. .4 . . 

...18... 

Stag 

. . 13. . 

. .6. . 

. .3  . . 

..11... 

Camelopard 

Antelope 

..13.. 

. .6. . 

Gazelle 

. . 13  _. 

. . 5 . . 

. . 5 . 

11... 

Chamois 

. . IS  . . 

. . 5 . . 

. .4 . . 

more  than  7 

- . . 12 . . 

Goat 

. .6. . 

. .4  . . 

Sheep  

. . 13  . . 

. . G . . 

. .4 . . 

...  16  . 

Ox 

. .6. . 

. .4 . . 

. . 16 

Horfc 

. .G. . 

Couaga * . 

Seal 

Dolphin 

Porpoife 

;;u} 

Id  all  GG 
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Proportions  of  the  Spine  in  diferent 
Quadrupeds. 

The  length  of  the  neck  does  not  depend  oil 
the  number  of  the  cervical  vertebrjE,  for,  as  we 
have  already  obferved,  that  number  is  almoll 
always  the  fame  in  all  quadrupeds. 

In  general,  the  length  of  the  neck  is  fuch,  that, 
added  to  the  head,  the  length  of  both  is  equal  to 
the  height  of  the  anifnal’s  fhoulders  from  the 
ground.  Were  not  this  the  cafe,  quadrupeds 
could  not  eahly  either  reach  the  herbs  on  which 
they  feed,  or  the  wat;er  they  drink.  Among  all 
thofe  in  which  this  rule  is  obferved,  the  bulk  of 
the  head  is  in  an  inverfe  proportion  to  the  length 
of  the  neck,  otherwife  the  mufcles  would  not  be 
able  to  raife  it  up. 

This  rule,  however,  is  not  adhered  to  in  the 
animals  that  lift  food  to  the  mouth  by  the  means 
of  hands,  or  feet  conflructed  like  hands;  nor  in 
the  elephant,  in  which  the  probofeis  is  fublli- 
tuted  for  hands;  nor  in  the  cetacea,  which  live 
and  obtain  their  food  in  water,  and  which,  of 
all  mammalia,  have  the  fliorteft  necks. 

The  lhape  of  the  body  in  animals,  whether 
(lender,  or  thick  and  lltort,  is  principally  deter- 
mined by  the  length  of  loins,  which  depends 
upon  the  number  of  the  lumbar  vertebra:.  Ihis 
is  obfcrvablc  in  the  lori,  &c. 


6 


TABLE 


Art.  I.  Bones  op  the  Spine.  i6i 

Table  of  the  Length  in  Metres  * of  the  Regions 
of  the  Spine  in  MammiJ'e/'ous  Animals. 


NAMES. 

jxoul. 

1 

Cervical. 

g 

fc. 

9 

a 

U 

.0 

s 

•4 

i 

s 

-3 

3 

W 

Man 

0,74 

0,  1 1 

,.ii 

),  i6|0, 14 

0,03 

Orang 

0,2(5 

1,04 

3, 1 1 

),05  0,04 

0,02 

Poiigo 

i,UU 

),l'J 

1, 1 3 

0, 10 

0,02 

Sai 

o,(5d 

0,03 

0,0. 

3,09 

0,0.1 

0,42 

Tcrnate  Bat . . 

0,05 

1,0 , 

),03 

", 

)4 

* — 

Common  Bat 

•Ml 

0,Ol 

',0'. 

),01 

0,01 

• ),0G 

Mole  

),  1(3.^ 

0,0  I,'. 

0,0.-: 

0,03  0,03 

0,03 

HeJge-hog 

v),l9 

0,02 

j,o; 

o,04|0,08 

0,04 

Sea  Bear . 

>,3y 

0,31 

0,4-i 

'','38  0,17 

0,ly 

Seal 

0. 1 2 

J, 

1.  1 

n.nt; 

0,  1 ■> 

Glutton 

),70 

),1  1 

0, 13  0,04 

0,20 

Racoon 

),ai5 

M4 

0, 100,04 

0,30 

Otter 

0,98 

,),i  1 

>,2-i 

),  130, 0.3 

0,47 

Lion  

1,5  1 

V-'7 

’,44 

»,.55  0,00 

0,3G 



1,71 

),08 

>,1. 

v),  13  0,0.3  0..3  2 

Wolf 

' ,08 

0, 1 8 

I,'-'!-’ 

),21 

0,06  0,3(J 

OpolTuni 

i,G8 

0,05 

»,1  1 

0,100,02  0,40 

Hare 

),48 

0,07 

),  I 

•),  1 7 

0,03  0,00 

Guinea  Pig 

),20 

),04 

),0( 

0,0(5  0,02  0,02 

Three- toed  Sloth 

>,09 

■>,'2. 

0,04  0,08  0,10 

Long.tailcd  Manis  ...... 

),84 

),03 

o,u 

0,0(5  0,04  O.Gl 

Klcphant 

1 n ' 

Hog 

!,->5 

0,17 

3,4:; 

0,2.5 

0.1  1 0.30 

Rliinoceros 

1,3.1 

0,45 

1,40 

0,20  0,22  0.6<1 

Dromedarv 

1 .no 

1 .Vi 

n on 

n LJ. 

Camelopard 

1 00 

l,S2 

0,88 

\jy-r-r 

0,33  0,24  0,03 

Ox 

n Qn 

<9  A 

Sta?  . . 

1,50 

0,47 

3,4(5 

0,30  0,12  0,15 

Horlc  .... 

-,01 

0,49 

J,G4 

0,24  0,17  0,47 

Dolphin  .... 

1,26 

0,04 

3,2G 

t ' 

1.  - 

o,yG 

"" 

Porpoife' 

1,10 

0,03 

0,25 



0,82 

■*  The  Metre,  which  is  the  unit  in  this  Table,  is  equal  to  3 feet  ri  lines 
ef  the  old  French  meafure,  or  about  3 feet  3 inches  6 lines  Englilh.— T. 
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3.  Foj'm  of  the  different  Vertebra  in  Mammi- 
' feroiis  Animals. 

a Vertebra  of  the  Neck. 

The  cervical  vertcbrje  of  the  genus  fmiay 
differs  from  ours  only  in  their  fpinous  procefs 
being  flronger,  and  not  forked.  Their  bodies, 
too,  prefs  more  upon  each  other  anteriorly, 
whirh  ferves  the  better  to  fupport  the  head. 

In  the  pongOy  in  particular,  their  fpinous  pro- 
ceffes  are  exceflively  long,  doubtlefs  in  confe- 
quence  of  the  largenefs  of  the  head  and  the 
length  of  the  muzzle. 

In  the  Carnivora,  the  tranfverfe  proceffes  of 
the  middle  vertebrae  of  .the  neck  affume  a com- 
preffed  fhape,  both  on  the  anterior  and  pofterior 
furfaces.  The  two  laft  only  form  grooves  ; the 
holes  are  almoft  in  the  body  of  the  vertebrae  ; 
the  axis  and  atlas  are  much  larger;  the  tranf- 
verfe proceffes  of  the  atlas  arc  very  large  and 
flat  on  the  front  and  the  back ; the  fpinous 
procefs  of  the  axis  is  very  high,  and  is  prolonged 
both  upward,  upon  the  atlas,  and  downward, 
upon  the  third  , vertebra : they  thus  furnifli 

fufficient  points  of  infertion  for  the  mufcles  that 
move  and  fupport  the  head,  which  is  very  dif- 
ad vantageou  fly  placed  in  thefe  animals.  The 
other  fpinous  proceffes,  except  the  lafl,  are 
fhort : they  arc  all  directed,  more  or  lefs,  to- 
wards ihe  head. 


In 
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In  the  moles  and  in  the  Jhrezvs  the  vertebrae 
of  the  neck  have  no  fpinous  procefles  at  all. 
They  form  (imple  rings,  which  admit  much 
freedom  of  motion.  ^ 

Among  the  Edentata,  the  ant-eaters  and  the 
armadillos  have  the  fix  lafl:  cervical  vertebrae 
foldered  or  odified  together.  The  bodies  of 
all  thefe  vertebrae  are  large,  and  comprefled 
anteriorly.  In  all  the  fpecies  of  this  family 
they  form  a fort  of  groove,  in  which  the 
cefophagus  is  lodged. 

The  bodies  of  the  vcrtebraeof  thcRodentia,  as 
■well  as  thofe  of  the  bog,  the  tapir,  and  the  rbino^ 
ceros,  are  difpofed  in  a manner  nearly  fimilar. 
The  tranfverfe  proceflcs  in  the  bog  have  the  an- 
terior part  of  their  extremities  fo  much  enlarged 
and  compreflTed  that  they  feem  double. 

The  elephant,  whofe  neck  is  very  fliort,  has 
vertebrae  like  thofe  of  the  Monkey  tribe. 

In  the  Ruminantia,  the  fpinous  procefTes  di- 
minilh  in  proportion  to  the  length  of  the  neck. 
In  the  camel,  the  camelopard,  &c.  thefe  procelles 
are  almoft  effaced,  w hich  is  neceffary,  otherwife 
the  neck  could  not  be  bent  backward.  The 
tranfverfe  procelfes  are  compreffed,  and  form 
two  angles,  the  fuperior  of  which  is  diredled  for- 
ward, and  the  inferior  towards  the  fide.  In 
.thofe  which  have  fhort  necks,  fuch  as  the  ox, 
the  goat,  and  the  Jheep,  thefe  two  angles  form 
double  tranfverfe  procefTes. 

The  cervical  vertebrae  of  the  horje  have  much 
' , M 2 rcfemblance 


164  L.III.  Bones  and  Muscles  of  the  Trunk, 

rcfemblance  to  thofe  of  the  Ruminantia.  In  both, 
the  bodies  of  the  vertebrae  have  a fort  of  longi- 
tudinal ridge  on  their  anterior  part. 

In  quadrupeds,  in  general,  the  laft  but  one  of 
the  cervical  vertebrae  has,  upon  the  lateral  parts 
of  its  body,  two  obtufc  eminences,  which  form 
a kind  of  channel. 

In  the  dolphin^  the  atlas  has  a confiderable 
refcmblance  to  that  of  man  ; the  axis  is  very 
thin,  and  anchylofed  with  the’ atlas.  The  other 
live  vertebrae  are  nearly  as  thin  as  paper. 

In  the  cachalot  the  whole  feven  vertebrae  arc 
anchylofed  ; the  five  intermediate  ones  are  ex- 
tremely thin. 


P Vertehi\e  of  the  Back. 

The  dorfal  vertebrae  of  monkeys  do  not  ma- 
terially differ  from  thofe  of  man.  The  fpinous 
procefl'es  in  the  macacques  and  magots  are,  how- 
ever, elongated,  and  fomewhat  elevated. 

The  bats  have  no  fpinous  procefies  on  their 
dorfal  vertebra ; they  are  replaced  by  very 
fmall  tubercles,  and  even  thefe  are  wanting  in 
'fome  fpecies,  fo  that  the  fpinal  column  prefents 
no  afperities  on  its  pofferior  part.  1 heir  ver- 
tebral canal  has  a very  great  diameter  in  this 
region. 

In  the  true  quadrupeds,  thefe  procelTes  are 

longer,  Rraightcr,  and  Wronger,  in  proportion 

as 
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as  the  head  is  heavy,  or  joined  to  a longer  neck. 
It  is.neceirary,  indeed,  that  they  ikould  afford  to 
the  cervical  ligament  points  of  attachment  pro- 
portioned to  the  weight  it  has  to  fupport ; thus 
the  camelopard^  the  camel,  the  ox,  the  rhinoceros, 
and  the  elephant,  have  thefe  proceffes  longeff. 
It  is  a miftake  to  imagine  that  they  fuflain  the 
hunch  of  the  camel,  it  being  compofed  of  fat 
only. 

The  dolphin  has  them  of  a moderate  fi^e,  but 
(Iraight,  and  lefs  than  thofe  of  the  lumbar  verte- 
bra, becaufe  the  latter  furnifti  infertions  to  the 
valt  mufcles  of  the  tail. 


y Vertebne  of  the  Loins. 

The  lumbar  vertebrae  of  apes  have  their  fpi- 
nous  and  tranfverfe  proceffes  directed  a little  to- 
wards the  head.  This  is  ftill  more  apparent  in 
the  dog  and  cat,  in  which  thefe  proceffes  are 
longer.  In  the  Quadrumana  and  Sarcophaga 
there  is  commonly  on  the  external  fide  of  each 
pofterior  articular  procefs,  a point  directed  back- 
ward, fo  that  the  anterior  articular  procefs  of 
the  next  vertebra  is  received  betv/een  two  pro- 
minences. The  motion  is  thus  confiderably 
limited.  This  point  likewife  exiffs  in  the  Ro- 
dentia,  but  it  is  generally  fhorter  : no  fuch  dif- 
polition  is  found  in  the  other  orders.  The  mag- 
‘ M 3 nitude 
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nitude  of  the  tranfverfc  procefTes  marks  the 
ftrength  of  the  loins,  as  is  obfervable  in  the  ox, 
the  horje,  the  porpoife,  &c. 


^ Vertebrcs  of  the  Sacrum. 

The  os  facrum  of  quadrupeds  is  in  general 
narrower  than  in  man,  and  forms  with  the  fpine 
oneflraight  line.  It  prefents  therefore  no  folid 
bafe  for  an  ere6l  pofture,  as  we  fliall  fee  more 
evidently  in  treating  of  the  pelvis. 

The  form  of  the  facrum  is  generally  that  of 
a long  triangle.  In  every  genus,  thofe  fpecies 
which  fometimes  ftand  eredt,  have  it  propor- 
tionably  larger  than  others ; fuch  are,  the  monkey, 
the  bear,  and  the  Jloth. 

The  fpinous  procefTes,  which  in  man  and  the 
monkey  are  very  fliort,  are  fomewhat  longer  in 
the  carnivorous  animals  : they  almoft  touch  and 
form  a continued  creft  in  the  rhinoceros,  and  in 
moft  of  the  ruminating  kind  ; but  this  difpofition 
is  moft  remarkable  in  ,the  mole,  which  has  the 
creft  very  long,^.as  well  as  the  bone  itfelf. 

In  the  iernate  bat,  the  os  facrum  forms  a long 
comprefTed  point,  the  extremity  of  which  unites 
with  the  tuberoftties  of  the  os  ifehium,  but  has 
no  os  coccygis. 


5 The 
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e The  Vcrtehne  of  the  Tail. 

The  caudal  vertebra?  in  mammalia  are  of  two 
forts  ; thofe  that  preferve  a canal  for  the  paf- 
fage  of  the  fpinal  marrow,  and  thofe  that  do 
not : the  latter  are  generally  of  a prifmatic  form  ; 
they  diminifli  gradually  in  magnitude  to  the 
end  of  the  tail  ; they  have  only  flight  protu- 
berances for  the  infertions  of  the  mufcles. 

The  others  are  the  ncarert  to  the  facrum  ; they 
have  articular  and  tranfverfe  proceffes,  and  alfo 
fpinous  procelfcs,  which  are  the  naore  diftindl  in 
proportion  as  thefe  animals  move  the  .tail  with 
greater  frequency  and  force. 

Thofe  animals  in  which  the  tail  is  prehenfile, 
as  the  fapajoiiSy  have  on  the  under  fide,  and  at 
the  bafe  of  each  body  of  the  vertebrae,  two  little 
prominences  between  which  the  tendons  of  the 
flexor  mufcles  pafs. 

The  mammalia,  in  which  the  tail  is  long,  and 
much  accuftomed  to  motion,  have  often  two  or 
three  little  fupernumerary  bones,  fituaied  at  the 
inferior  furface  upon  the  joints  of  fome  of  the 
vertebrae  : , thefe  bones  commonly  extend  from 
the  third  or  fourth  vertebrae,  to  the  feventh  or 
eighth  : it  has  been  obferved  that  their  fhape 
refembles  a V ; they  afford  points  of  infertion 
for  mufcles. 

The  beaver,  yv\i\ch.  ufes  his  tail  as  a trowel, 
has  the  caudal  vertebrae  remarkable  both  for 

M 4 ^ the 
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th’e  magnitude  of  the  tranfverfe  procefTes,  and 
becaufe  the  inferior  fpinous  procefTes  are  larger 
than  the  fuperior.  'To  this  he  is  indebted  for 
the  force  with  which  he  flrikes  his  tail  down- 
%vard  when  forming  the  earth  into  mortar. 

The  fpine  of  the  cetacea  differs  widely  from 
that  of  quadrupeds  in  its  form,  which  more 
nearly  refembles  that  of  fiflies  : it  may  be  ufeful, 
briefly  to  notice,  in  this  place,  its  peculiari- 
ties. 

Of  the  feven  cervical  vertebrae  the  firfl:  alone 
is  quite  diftindl,  and  bears  a well  defined  fpinous 
procefs. 

The  dorfal  vertebrae  have  at  firfl  the  articular 
procefTes  at  the  root  of  the  tranfverfe;  but  to- 
wards the  ninth  vertebra  there  are  only  the  fu- 
perior ones ; for  at  this  height  thefe  articular 
procefTes  turn  backward  to  the  bafis  of  the 
fpinous  procefTes  next  the  head,  and  form  a 
kind  of  groove  which  receives  the  preceding 
fpinous  procefs. 

The  vertebrae  of  the  loins  and  tail  admit  of 
no  diflindtion,  as  there  is  no  pelvis.  It  may  bo 
obferved,  however,  that  the  tranfverfe  procefTes, 
which  are  very  long  in  the  firfl  lumbar  vertebra, 
become  fliorter  as  they  approach  the  tail,  and 
arc  totally  effaced  in  the  laff  of  thofe  vertebrae, 

C.  In  Birds. 

The  number  of  the  vertebree  that  eompofe 
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the  different  regions  of  the  fpinc,  varies  as 
niuch  in  birds  as  in  quadrupeds.  This  will  ap., 
pear  from  the  following  Table  ; 


TulBLE  of  the  Number  of  the  Vertehree  hi  Birds, 


f ■■  ■ ■ ■ "*  ^ 

SPECIES. 

Ver.  oT  tlit 
neck. 

Vcr.  of  the 
back. 

Vrr.  fif  the 
tacrum. 

Vcr.  of  tlie 
c.n  .;t». 

V ulnirt-. 

Ea^lc . 

. . 13  . . 

. . . . 8 . . . 

Bald- Buzzard 

. . 14.. 

. . .8.  . 

.11.. 

. . . . 7 . . . 

Sj)arrow.H:iwk 

.11.. 

. . .8  . . 

.,11.. 

. . . . 8 . . . 

Common  Buzzard 

.11.. 

. . . 7 . . 

.10.. 

. . . . 8 . . . 

Kite 

..12.. 

. . . 8 . . 

..11.. 

. . . . 8 . . . 

Great  Horned  Owl 

. . 13  . 

. . . 7 . . 

. . 12. . 

....  8 ..  - 

Common  Owl 

..11. 

. . . H . 

..II.. 

. . . 8 . . . 

flv-Catchcr 

. . Iti . 

. . . « . 

.10.. 

Bhiekbird 

.11. 

. . .8. 

. . 10  . . 

'^I'anager 

. . . 8 . . 

Crow ' 

. 13  . . 

. . .8.  . 

. . 13  . . 

Matrpio 

. . . 8 . . 

. . . 8 . 

]ay 

. . . 7 . . 

..11. 

. . . . 8 . . . 

Starling . 

. . . 8 . . 

..10 

Grofs-beak 

. . 12. . 

• • • • • 

Bull- (inch 

. 10.  . 

. . . O' . . 

.11.. 

. . . .0  . . 

Sparrow 

Gold-finch 

.11.. 

. . 8 . . 

.11. 

. . . . 8 . . . 

Titmoul'e 

..11.. 

. . . 8 . . 

. . M . . 

I/irk 

. . . 0 . . 

..10.. 

. . . 7 - - 

Ked-breaft 

.10.. 

. . . 8 . . 

..10.. 

....  8 . . 

Swallow .... 

. 8 . 

. . 1 1 . 

. . (i 

Goat-fucker 

..11.. 

. . .s. . 

..11.. 

Humminff  Bird  . 

. . 12  . . 

. . .Q. . 

. . . C) . . 

...  M 

TJ  ® 

iioopoe . . 

. . . 7 . . 

..10.. 

King’s-firtier 

. . 12. . 

. . 8 . . 

Wood-pccker 

Toucan 

9, 

1 ^ 

l*arrot 

..11. 

. . .9. 

.11.. 

LU4III  / 

Pigeon 

. . . 7 . . 

. . i3  . . 

feacock  

. . . 7 . . 

. . 12.  . 
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SPECIES. 

Pllf.  f I, 

T urkev 

Curalibw  Bird  . . . 

Oft  rich 

Caifovvar/ 

Flamingo 

Heron 

Stork 

Crane 

Spoonbill 

Avofet 

Plover 

Lapwing 

Woodcock . 

Curlew 

Oyfter-catcher 

Rail 

Coot 

Jacana 

Pelican 

Cormorant 

Sea  fwallow 

Gull 

Petrel 

Swan 

Goofe 

Barnacle 

Duck 

Sheldrake 

Scoter,  or  Black  Diver 

Merganfer 

Grebe 


V 


Ver.  of  the 
neck. 

.13. 

. 1.5  . 
.15. 

’ 18. 

. 15  , 
.18. 
.18. 
.19- 
. 19- 
.17. 

. 14  . 
.15. 

. 14. 

. 18. 
.13. 

. 12. 

. 13  . 

. 15  . 

. 14. 

. Id. 

. 16. 

. 14. 
.12. 

. 14. 
,23. 

15  . 
18. 

14  . 
Id. 

15  . 

15  . 
14. 


Ver.  of  the 
back. 

. . .7. 

. . .7. 


. .8. 
.11. 
. .7. 
. .7. 
. .7. 
. .9. 
. .7. 

. .9- 
. .8. 
. .8. 
. .7. 
. .8. 

. .9- 
. .8. 
. .9. 
. ■ 8 . 

. .7- 
. .9- 
. .8. 

. .8  . 

. .8. 
,11. 
10. 
10. 
.8. 

1 1 . 

•9- 
.8  . 
10. 


Ver.  of  the 
facrum 

. 15  . 

. 10. 

.10. 

.20. 

. ig. 
.12. 
.10. 
.11. 
.12. 

. 14. 

. 10. 
.10. 
.10. 

. 13. 

. 10. 

. 15  . 

. 13. 

• .7. 

.12? 

TUT 

. 14.  , 

. 10.  . 
.11., 

. ? ? . , 

. 14.  . 

. 14.  . 

. 14  . . 

. 15.  . 
,11.. 

, 14.  . 
13.. 

, 13.  . 


Ver.  of  the 
cotcygk. 


.5  . 
.7. 

.9. 

.7. 

.7. 

.7. 

.8. 

.7. 

.8. 

.8. 

.7. 

.7. 

.8. 

.8. 

.8. 
.8. 
• 7. 

.8. 

.8. 

.8. 

.8. 

:8. 

.7. 

.9- 

.8. 

.9. 

.7. 

.7. 

7. 


The  vertebra;  of  the  neck  of  bird^,  arc  irj 
general  very  numerous  ; they  vary  from  ten  to 
twenty-three  ; the  tiumber  of  the  dorfal  ver- 
tebra; varies  from  feven  to  eleven,  1 here  arc 
no  lumbar  vertebrae,  properly  fo  called  ; all  thofe 

which 
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which  extend  from  the  thorax  to  the  tail  being 
ofTified  in  one  piece  with  the  two  ofTa  ilii.  The 
tail  is  Ihort,  and  has  but  a few  joints  ; from  feveri 
to  eleven. 

The  part  which  varies  mod  in  point  of  length 
is  the  neck  : its  length  is  proportioned  to  the 
height  of  the  legs,  except  in  fome  water-fowls, 
where  it  greatly  exceeds  that  proportion.  This 
is  neceffary  to  enable  them  to  feek  their  food 
below  the  furface  of  the  water  in  which  they 
fwim. 

The  bodies  of  the  vertebrae  of  the  neck  arc 
not  articulated  bv  flat  furfaccs,  which  onlv  ad- 
mit  of  an  obfeure  motion,  but  by  furfaccs  form- 
ing portions  of  a cylinder,  which  allow  great 
flexion.  The  three,  four,  or  five  uppermoft 
vertebrae  can  only  bend  forward,  and  the  reft 
only  backward.  This  makes  the  necks  of  birds 
refemble  the  letter  S ; and  it  is  by  contraefling 
or  widening  the  two  arches  which  form  this 
curve,  that  they  fliorten  and  ftretch  out  the 
neck. 

The  articular  procelTes  of  thefe  vertebrze  point 
upward  and  downward ; the  others  forward  and 
backward. 

Inftead  of  tranfverfe  procefs,  the  cervical  ver- 
tebrae of  birds  have  only  an  eminence  upon  the 
upper  part.  The  anterior  extremity  is  furnilhed 
with  a ftyloid  procefs,  which  defeends  parallel 
to  the  body  of  the  vertebra. 

The  uppermoft  and  lowermoft,  only,  have  dif- 
, • tineft 
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tlncl  fpinous  proccfles,  and  thefe  have  them 
both  on  the  anterior  and  the  poderior  part. 
The  intermediate  vertebra)  have  anteriorly  two 
ridges,  which  form  a femi- canal;  and  pofteriorly, 
a protuberance  which  is  often  bifid,  and  which, 
when  prolonged,  prefents  two  fcabrous  lines. 

This  flrucfture  was  necelTary  for  lodging  the 
tendons  of  the  mufcles  that  produce  the  com- 
plicated motions  we  obferve  in  the  necks  of 
birds. 

The  ailas  is  fliaped  like  a little  ring  ; it  is 
only  connected  with  the  head  by  one  furface. 

The  back  of  birds  is  as  remarkable  for  its 
want  of  motion,  as  their  neck  is  for  its  flexibi- 
lity. The  vertebrae  which  compofe  the  back 
have  fpinous  procefles,  touching  each  other,  and 
tied  together  by  ftrong  ligaments.  The  greater 
part  of  thefe  proceffes  are  often  united  into  a 
folid  piece,  which  runs,  like  a ridge,  along  the 
whole  length  of  the  back.  The  tranfverfe  pro- 
cefles  fend  off  from  their  extremities  two  points; 
the  one  dircCTicd  forward,  the  other  backward  ; 
they  join  th'ofe  of  the  other  vertebra,  and  fomc- 
times  arc  foldered  to  them  in  the  fame  manner 
as  the  fpinous  procefles  are  to  each  other.  This 
difpofition  was  neceffary,  that  the  trunk  might 
remain  firm  amidfl  the  violent  cllorts  which  the 
motion  of  flyirfg  requires  : indeed,  the  birds 
which  do  not  fly,  fuch  as  the  ojlrhb  and  ihcca/- 
fozvary,  retain  the  motion  in  their  fpine. 

The  lafl  dorfal  vertebra;  arc  frequently  placed 

under 
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under  the  criftaof  the  ilium,  and  there,  like  the 
lumbar  vertebrse,  they  are  often  anchylofed  with 
the  large  bone  of  the  haunches;  on  this  account 
the  number  of  holes  which  give  palTage  to  the 
nerves  is  commonly  the  only  criterion  of  the 
number  of  thefe  vertebrce. 

The  vertebrte  of  the  tail  are  moft  numerous 
in  thofe  birds  that  move  it  with  the  greateft 
force,  fuch  as  the  magpie^  fivallozi\  &c.  They 
have  fpinous  procelfes  both  above  and  below, 
and  very  long  tranfverfe  proccffes.  The  lart:  of 
all  (to  which  the  quills  are  attached)  is  largeft, 
and  has  the  form  of  a ploughfliare,  or  a conj- 
prelfed  difque.  In  the  cajfozvaryy  which  has  no 
vilible  tail,  the  laft  bone  has  a conical  fliape. 
In  the  peacock,  on  the  contrary,  it  has  the  figure 
of  an  oval  plate  fituated  horizontally. 


D.  In  Reptiles. 

The  number  of  vertebrae,  and  every  other  at- 
tribute of  the  fpine,  are  more  varied  in  this  clafs 
of  animals  than  in  any  other. 

In  the  tortoifes  feven  vertebrze  are  afiigned  to 
the  neck;  the  firfl:  is  onlyafimple  tubercle,  the 
annular  portion  of  which  is  very  diftindl.  The 
furface,  by  which  it  is  articulated  with  the  head, 
is  formed  of  three  planes,  one  anterior  and  two 
lateral.  The  point  in  which  they  unite  is  the 
moft  prominent,  and  to  this  is  attached  a ftrong 
^ ligament. 
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ligament.  The  furface  which  unites  it  to  the 
next  vertebrae  is  a glenoid  cavity;  the  fecond 
and  the  following  vertebrae  have  a prominent 
longitudinal  ridge  upon  the  fore-part  of  their 
body.  * The  articular  procefles  defcend  below 
the  body  ; there  are  no  fpinous  procelfes  except 
one  to  the  fecond  vertebra,  which  points  for- 
ward, and  one  to  the  third  in  the  form  of  a 
fimple  tubercle.  The  two  laft  vertebrae,  at  a 
certain  age,  become  anchylofed. 

There  are  eight  dorfal  vertebra?,  but  they  are 
all  anchylofed  together  with  the  ribs  and  the 
back  fliell  in  one  immoveable  piece.  They  have, 
•therefore,  neither  proceffes  nor  articular  fur- 
-faces.  They  are  all  narrower  in  the  middle  than 
•at  the  ends. 

The  lumbar  and  facral  vertebra?  are  likewife 
confolidated  jvith  the  back  fliell,  but  thofe  of 
the  tail  are  free  and  moveable. 

The  condyle,  which  forms  the  body  of  thefe 
vertebrte  at  its  articulation  with  the  others,  in- 
clines backward,  and  not  towards  the  head,  as 
thofe  of  the  neck  do.  There  are  likewife  upon 
the  fore-part  of  the  body,  at  its  bafe,  two  fmall 
tubercles;  but  all  the  procelTes  of  thefe  vertc- 
bne  refemble  thofe  of  the  mammalia. 

In  the  family  of  lizards,  the  crocodile  has  feven 
cervical  vertebra?,  the  five  lafl:  of  which  have 
their  procefles  fo  clofely  prelTed  together  that 
the  neck  cannot  be  bent  towards  the  fide.  The 
fame  number  (feven)  is  found  in  moft  lizards, 

though 
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though  the  cameleon  has  only  two.  The  facral 
vertebrtc  are  few  in  every  fpecies,  and  none  of 
them  have  a large  os  facrum. 

As  frogs  have  no  ribs,  no  diftindion  can  be 
formed  with  refped  to  the  three  firfl:  orders  of 
vertebra?  in  them. 

They  have,  in  general,  eight  between  the  neck 
and  the  pelvis,  all  furnilhed  with  pretty  long 
tranfverfe  procefTes.  The  laft  are  the  longed", 
and  touch  the  ofla  ilii.  In  the  toads  the  tranf- 
verfe procefl'es  arc  very  large,  and  diapcd  like 
hatchet  blades.  The  os  facrum  conlids  of  a 
lingle  bone  only  ; it  is  long,  pointed,  com- 
prefled,  and  has  no  coccyx.  In  the  pipa^  which 
has  the  tranfverfe  procelfes  of  the  fccond  and 
third  vertebne  much  longer  than  the  others, 
and  almod:  like  ribs;  this  bone  is  olfified  with 
the  lad:  vertebra?. 

salamanders  have  fourteen  vertebra?  be- 
tween the  head  and  the  facrum  ; they  have  all 
nearly  the  fame  fhape  except  the  firfl,  which  re- 
ceives the  head,  and  the  lad,  which  is  articulated 
to  the  facrum.  The  two  extremes  of  the  fpine 
alone  want  the  vediges  of  the  ribs,  which  confidof 
fmall  oblong  moveable  bones,  adually  articu- 
lated to  the  tranfverfe  procefies,  w'hich  here  take 
a poderior  diredion.  The  articular  procelfes 
are  large,  and  wedged  together.  The  poderior 
red  upon  the  anterior,  fo  as  to  impede  the  mo- 
tion of  the  fpine  backward.  The  facrum  con- 
- 3 fids 
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lifts  oniy  of  a fingle  vertebra,  but  there  arc 
twenty-feven  in  the  tail. 

In  jerpents^  the  vertebra)  alone  conftitute  al- 
moft  the  whole  fkeleton,  and  they  are  nearly  oi 
the  fame  form  from  the  head  to  the  tail  : the 
body,  as  well  as  the  fpinous,  articular,  and  tranf- 
verfe  procclfes,  are  eafily  diftinguiftied.  In  cer- 
tain kinds,  for  inftance  the  boa^  the  fpinous  pro- 
cefTes,  which  arc  continued  throughout  the  whole 
length  of  the  back,  are  feparated  from  each  other, 
and  allow  reciprocally  a motion  fufiiciently  con- 
fpicuous.  Wherever  this  difpofition  of  the  fpi- 
nous procelfes  prevails,  the  body  of  the  vertc- 
brse,  on  the  fide  next  the  belly,  prefents  only  an 
obfeure  projecling  line. 

In  other  kinds  of  ferpents,  as  for  example  the 
rattUfnakey  the  fpinous  procefles  are  long,  and  fo 
large  as  to  touch  each  other.  They  have,  for 
their  bafis,  the  articular  procefies,  which  lie  on 
each  other  like  tiles.  In  confequence  of  this 
ftrudlure,  the  motion  of  the  fpine  towards  the 
back  is  very  circumferibed,  but  its  motion  to- 
wards the  belly  and  fides  much  augmented.  The 
bodies  of  the  vertebrae  play  very  eafily  in  thefe 
directions  upon  one  another,  and  are  armed  with 
a fiiarp  fpine  tending  towards  the  tail,  which 
only  obflriufts  their  motion  when  it  might  pro- 
duce a luxation. 

'1  he  lirft  vertebrae  diftcr  from  thofe  of  the 
reft  of  the  body,  only  in  having  the  rudiments 

of 


s. 


Art. I.  Bones  of  the  Spine.  177 

of  the  ribs  muchfmallcr:  there  is  no  neck  in 
thefe  animals. 

The  vertebras  of  the  tail  differ  no  farther  than 
in  having  no  ribs,  and  that  their  fpines,  both 
ventral  and  dorfal,  are  double,  or  form  two 
ranges  of  tubercles.  The  articulation  of  the 
bodies  of  the  vertebras  with  each  other  is  very 
remarkable  : the  anterior  part  of  the  body  of 
the  vertebra  prefents  a fmooth  hemispherical 
tubercle,  and  the  pofterior  part  a correfpond- 
ing  cavity  ; fo  that  each  vertebra  becomes  con- 
necflcd  to  thofe  next  it  by  a fort  of  knee  joint  : 
this  mode  of  articulation  fully  explains  the 
motion  of  reptiles,  w'hich  is  performed  winding 
from  lide  to  fide,  and  not  up  and  down,  as  it  is 
reprefented  by  painters. 


7' ABLE  of  the  Number  of  the  Vertebree  in 
Reptiles. 

1.  Oviparous  Qitadrupeds. 

« - - - 


SPECIES; 

Ver.  of 
(he  reck 

Ver.  of  the 
back. 

Ver.  of 
the  loind. 

V.  of  the 
farniin. 

Ver.  of  the 
tan. 

'i'urtle 

. .0. . 

. .3  . . 

. . s;o . . 

Crocodile 

Tupinambis 

..18.. 

. .4 . . 

0 

.104., 

Jeuana  

0 

Cameleon 

. . 3 . . 

. . 1 . 

fin 

Salamander . . 

. . 1 . . 

..26.. 

Fro? 

■ 

Pipa,  or  Surinam  toad 

VoL.  I, 

N 

2.  Ser- 
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2.  Serpents. 


SPECIES. 

Vertebrx  to  which 
rib.  are  joined. 

Vertebrx  of  the 
tail. 

V ipcr  (berus) 

/>.*» 

Spedlacle  Snake  (naia) 

63  ...  V 

Garter  Snake  (natrix) 

....112.... 

Amphifljaena 

. . . . 7 . . . 

Boa  (conftriftor) 

as ... . 

Common  Snake . 

more  than  60 
of) 

Rattlefnake.  . . ; 

Slow. worm  (anguis  fragilis)  . . 

32 

^ ' E.  In  Fishes. 

The  vertebrae  of  olTeous  fifhes  have  their  bo- 
dies forrietimes  cylindrical,  fometimes  angular, 
and  fometimes  compreffed.  They  are  joined  by 
their  bodies  only.  The  annular  portions  do 
not  touch  each  other,  and  they  have  no  articular 
procefles  ; they  may  be  divided  into  two  clalTes, 
the  caudal  which  have  a fpinous  procefs  above 
and  another  below  ; and  the  abdominal  or  dorjal, 
which  have  the  fpinous  procefs  upon  the  upper 
part  only.  Thefe  laft  have  generally,  on  the 
fidcs,  tranfverfe  procelTcs,  to  which  the  ribs  arc 
attached. 

The  fpinous  procelTes  both  inferior  and  fu- 
pcrior  arc  very  long,  particularly  in  thofe  which 
are  flat,  as  the  pleurone^les^  chatodonSy  &cc.  The 
canal  for  the  palTage  of  the  fpinal  marrow  is 
formed  in  the  vacancy  of  the  fupcrior  procefles. 
In  the  inferior  there  is  a fimilar  pafTage  for  the 
•blood  veflcis.  The  ftrudure  of  cartilaginous 
fiflies  is  nearly  fimilar;  but  as  all  the  cartilages  arc 

^ 2 con- 
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confolidated  together,  the  fpinous  procefles  can 
only  be  diftinguifhed. 

The  vertebra  of  a fifli  may  be  eafily  known 
from  that  of  any  other  animal,  by  the  configura- 
tion of  its  body,  which  prefents,  both  anteriorly 
and  pofieriorly,  cavities  that  are  united  to  fimilar 
deprefiions  in  the  adjoining  vertebra,  and  form, 
throughout  the  whole  vertebral  column,  cavities 
compofed  of  two  cones  joined  at  the  bafe.  Thefe 
hollow  cones  contain  a cartilaginous  fubfiance, 
formed  of  concentric  fibres,  of  which  thofe  next 
the  centre  are  much  the  fofteft.  Upon  this  carti- 
lage all  the  vertebrte  perform  their  motions. 

The  lafl:  vertebra  of  the  tail  is,  for  the  moft 
part,  of  a triangular  form,  flat,  and  placed  verti- 
cally; upon  its  poflerior  extremity  it  bears  arti- 
cular impreflions,  which  correfpond  to  the  fmall 
and  delicate  bones  of  the  fin  of  the  tail.  Belides 
the  hard  parts  which  fupport  the  bodies  of  fiflies, 
there  are  certain  fmall  bones  quire  detached  and 
unarticulated,  which  ferve  as  fulcra  to  the  muf- 
cles  of  the  body.  There  are  others  which  take 
the  fame  direcflion  as  the  fpinous  procefles,  and 
fupport  thedorfal  and  anal  fins.  Thefe  lafl:  vary 
much  in  their  form  in  the  different  kinds  of 
fifli;  fometimes  they  are  triangular,  and  fome- 
times  compreffed,  rounded,  or  ferrated,  on  one 
or  more  of  their  angles.  The  little  bones  are 
retained  in  their  pofitions  by  a ligament  w'hich 
connedls  them  to  the  proceffes  of  the  vertebrae. 
Each  fupports  one  or  more  of  the  radii  of  the  fins. 

N 2 rjBLE^ 
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SPECIES. 

CcrWcal 

vertebr*. 

Dorfal  ver- 
tebrx. 

Lumbar 

vertebra. 

Coudai  verte* 
bnr. 

I’ubacco-pipe-fifh  (Kiltularic 
Tobacaria) 

. .&2. .. 

Article  II. 

Of  the  Mufcles  of  the  Spine. 

A,  In  Man. 

In  the  lumbar  and  dorfal  region  of  the  human 
Ipine,  the  motion  of  each  vertebra  upon  thofe 
next  to  it  is  very  obfeure  : the  total  power  of 
flexion  is,  however,  confidcrable.  In  the  cer- 
vical region,  the  motion  is  greater,  and  con- 
lidered  as  a whole ; the  vertebral  column  is  ca« 
pable  to  a certain  degree  of  being  turned  round. 

The  mufcles  of  the  fpine  are  numerous  and 
complicated  ; pofleriorly  there  are  : — 

1.  THE  INTEUSPIXALES. 

Thefe  mufcles  are  difpofsd  in  two  rows  be- 
tween the  fpinous  procefles  of  all  the  vertebrae  : 
there  are  twenty-three  on  each ; they  ferve  to 
bend  the  fpine  backward. 

N3 
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' 2.  THE  INTERTRANSVERSALES, 

Which  have  nearly  the  fame  lhape  as  the 
preceding  : thefc  are  fituated  between  the  tranf- 
verfe  procelTes ; when  the  mufcles  of  one  fide 
only  a<ft,  they  bend  the  fpine  towards  that  fide  ; 
when  thofe  of  each  fide  a6t  together,  they  main- 

' tain  the  fpine  in  an  ered  pofition. 

/ 

3.  THE,TRANSVERSO-SPINALES. 

Thefe  mufcles  extend  obliquely  from  the  in- 
ferior tranfverfe  proceffes,  and  from  the  tubercles 
of  the  facrum  to  the  fuperior  fpinous  proceffes. 
.They  form  a compad  mafs,  which  covers  the 
.whole  fpine;  and  is  called  tranjverjo-fpinalis 
magnui,  or  multijidus  fpincc. 

'A.  THE  SPINALIS  COLLI 

Is  attached  to  the  fpinous  proceffes  of  the 
cervical  vertebrae  from  the  fecond  to  the  fixth; 
the  fuperior  flips  covering  the  inferior.  Below 
it  is  attached  to  the  tranfverfe  proceffes  of  the 
feven  firft  dorfal  vertebrae  by  diftind  tendinous 
flips. 

5.  THE  SEMISPINALIS  DORSI. 

This  mufclc  is  fituated  tranfverfely  upon  the 
fpine,  and  lower  than  the  preceding.  It  is  in- 

ferted 
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ferted  into  the  fpinous  procefTes  of  the  two 
laft  cervical,  and  the  five  firfi;  dorfal  vertebrje, 
and  arifes  from  the  tranfverfe  procefTes  of  the 
feventh,  eighth,  ninth,  and  tenth  vertebrae  of  the 
back. 


6.  THE  SPINALIS  DORSI. 

I 

This  mufcle  is  alfo  fituated  tranfverfely,  but 
partly  higher  and  partly  lower  than  the  preced- 
ing. It  is  formed  of  concentric  bundles  of 
fibres.  The  fuperior  part  is  inferted  into  the 
fpinous  procefTes  of  the  dorfal  vertebrae  from  the 
fecond  to  the  eighth.  The  inferior  part  is  attached 
to  the  fpinous  procefTes  of  the  three  lowefl  dorfal, 
and  the  two  firft  lumbar  vertebrae. 


7.  THE  LONGISSIMUS  DORSI 

Is  more  fuperficial,  and  is  placed  above  the 
preceding  mufcles:  the  dirediion  of  its  fibres  is, 
however,  the  reverfe  of  theirs.  It  is  conneifled 
by  a ftrong  tendon  to  the  os  facrum,  and  is  alfo 
attached  to  all  the  fpinous  procefTes  of  the  lumbar 
vertebrae  : hence  it  afeends  to  the  feventh  ver- 
tebra of  the  neck.  In  its  pafTage  it  affixes  itfelf 
by  feparate  portions  internally  to  the  tranfverfe 
procefTes  of  all  the  dorfal  vertebrae,  and  exter- 
nally to  the  eight  low'eft  ribs. 


N 
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8.  THE  TRANSVERSALIS  COLLI,  Or  TRAN3- 
VERSALIS  MAGNUS, 

Is  between  the  longiflimus  dorfi  and  the  pre- 
ceding mufcles.  It  extends  from  five  or  fix  of 
the  firfl:  proceffes  of  the  dorfal  vertebrae,  to  the 
third,  fourth  and  fifth  tranfverfe  proceffes  of 
the  vertebrae  of  the  neck.  It  is  confidered  as 
an  acceffory  to  the  longiflimus  dorfi. 

p.  THE  SACROLUMBALIS 

Is  fituated  more  externally,  and  rifes  along 
with  the  longijfmus  dorfi,  with  which  it  is  con- 
founded at  the  inferior  part.  The  fuperior  part 
is  inferted  into  the  angles  of  all  the  ribs,  and,  the 
tranfverfe  procefs  of  the  lafl:  vertebra  of  the 
neck  by  an  equal  number  of  tendinous  flips. 

10.  CERVICALIS  DESCENDENS,  01'  TUANSVER- 
SALIS  TENUIS. 

This  mufcle  is  placed  between  the  longifimm 
dorfi  and  ihc  facro-lumbalis.  It  is  attached  at  the 
upper  part  to  the  tranfverfe  proceffes  of  all  the 
cervical  vertebrae  after  the  third,  and  is  inferred 
by  tendinous  flips,  which  crofs  the  tendon  of  the 
facro-lumbalis  into  the  angles  of  all  the  ribs. 
I'his  mufcle  is  an  auxiliary  of  the  facro-luinhahs. 

To  form  a clear  idea  of  the  adlion  of  the  dif- 
ferent 
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ferent  mufcles  of  the  fpinc,  they  (hould  be  con- 
fidered  together. 

The  mafs  of  Hefhy  and  aponeurotic  fibres  which 
occupies  the  pofierior  part  of  the  fpine,  and 
feems  toarife  from  the  os  facrum,  may  be  looked 
upon  as  a fingle  mufcle.and  called  sacro-sfina- 
J.IS.  It  is  compofed  of  three  principal  branches. 

The  firfi,  which  is  the  mod  internal,  and  next 
to  the  fpinbus  procefles,  corrcfponds  to  the  fpi~ 
iialts  colli  and  fpinalis  dorfi.  It  keeps  the  fpine 
flraight,  and  draws  it  backward  when  it  has  been 
inclined  forward. 

The  fecond  portion,  which  is  external,  forms 
what  anatomifis  have  named  the  /acro-lumbalis, 
and  its  acceflary  the  cervicdlis  dejeendem.  It 
acfls  like  the  preceding. 

The  third  portion  is  intermediate;  it  is  form- 
ed by  the  longijfimus  dorfi  and  its  accefTary,  or 
tran/verfdUs  magnus  colUy  and  has  precifely  the 
fame  ufc  as  the  two  others. 

We  next  obferve  the  fmall  mufcles  fituated  be- 
tween each  pair  of  vertebrae:  thefe  form  three 
feries. 

1,  The  Tranfverfqfpinales. 

12.  The  luierfpinales. 

3.  The  Intertranfrerfales. 

There  is  only  one  mufcle  fituated  upon  the 
anterior  part  of  the  fpine^  M'hich  adts  exclulively 
upon  it;  this  is  called 


LONCUS 
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LONGUS  COLLI,  or  PR^-DORSO- 
ATLOIDEUS. 

It  is  attached  to  the  three  firft  dorfal  vertebrae, 
and  to  the  anterior  tubercle  of  the  atlas ; it  bends 
the  neck  forward.  ■ 

The  vertebrae  of  the  tail  or  coccyx  are  capa- 
ble of  a fmall  degree  of  motion  backward  and 
forward,  which  is  performed  by  means  of  two 
pair  of  mufclcs,  named, 

1.  THE  ISCHIO-COCCYGEUS,  OT  ISCHIO-  * 
CAUDALIS, 

Is  attached  to  the  fpine  of  the  os-ifchium'  and 
the  lateral  parts  of  the  bones  of  the  coccyx. 
When  both  mufcles  ad,  they  pull  the  bones 
fomewhat  backward. 

2.  THE  SACRO-COCCYGEUS,  Or  SACRO- 

CAUDALIS.  • V 

It  comes  from  the  internal  furface  of  the  os 
facrum;  and  it  is  infeited  into  the  internal  fur- 
face  of  the  os-coccygis,  which  it  elevates  by  its 
contradion. 


B.  In  other  Mammiferous  Animals. 

The  mufcles  of  the  fpine  of  monkeys  nearly 
rcfemblc  thofe  of  man  ; they  differ  only  with  re- 
fped  to  the  flrength  of  the  tendons. 


Thofe 
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Thofe  of  the  bat  are  fo  thin,  that  a few  tendi- 
nous fibres  alone  are  perceivable  on  the  part 
near  the  fpine. 

The  other  mammalia  differ  only  in  the  num- 
ber of  attachments,  which  depends  upon  that  of 
the  verrebrne.  In  the  for  infiancc,  the  fpimilis 
dorji  difiinffly  from  the  firlt  fpinous  pro- 

cefsof  the  back  by  a fiefhy  flip;  fimilar  portions 
come  from  each  fucccedmg  fpinous  procefs,  and 
they  all  unite  to  tendons  which  arc  infcrted  into 
the  fpinous  procefl'es  of  each  lumbar  vertebra. 

The  motions  of  the  tail  are  much  more  vifible 
in  the  reft  of  the  mammalia  than  in  man.  ‘ It  is 
an  additional  member  granted  to  them  by  nature, 
- fince  many  of  them  ufe  it  to  fallen  themfelves  to 
trees,  or  to  fufpend  themfelves  from  them.  The 
greareft  part  ufe  it  as  a whip  to  drive  aw  ay  parafi- 
tical  infects  ; others,  as  the  cetacea,  direft  their 
courfe  in  the  w ater  by  its  motion.  The  beaver  em- 
ploys it  as  a trowel  to  build  his  habitation,  &c. 
It  is  evident,  therefore,  that,  to  execute  thefc 
various  operations,  more  mufcles  are  required  in 
thefe  animals  than  in  man. 

The  tail  of  mammiferous  animals  is  fufeep- 
tible  of  three  forts  of  motion  : one  by  which  it 
is  turned  backward,  or  raifed  up;  another,  by 
which  it  is  infle^fted,  or  lowered ; and  a third,  by 
which  it  is  direefted  tow^ards  the  fides. 

The  combination  of  thefe  motions  produce 
others  of  a fecondary  kind  ; thus  the  tail  may  be 
turned  upon  its  own  axis,  or  rolled  into  a fpiral 

form 
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form  ill  the  fame  plane,  or  like  a ferew,  as  in  thofe 
animals  which  have  it  prehenfile. 

Thcfe  motions  arc  efFedled  by  three  clafles  of 
mufcles  Very  different  from  thofe  of  the  human 
body,  as  we  fhall  prcfently  fee. 

a.  The  Mufcles  that  raife  or  throw  back  the  Tail. 

Thefe  are  always  fituated  on  the  fuperior  or 
fpinal  furface. 

1.  THE  SACRO-COCCYGEI  SUPERIORES,  Or 
LUMBO-SUPRA-CADUALES. 

Thefe  arife  from  the  articular  proceffes  of  the 
three  or  four  laft  vertebrae  of  the  loins,  thofe  of 
the  facrum,  and  from  fuch  of  the  vertebrae  of 
the  tail  as  have  proceffes  by  flefhy  flips,  which 
gradually  diminifli  in  their  thicknefs.  Small 
tendons  proceed  from  the  common  mafs  oppofife 
to  the  flefhy  digitations.  The  firfl:  tendon  is  the 
fhorteft;  it  proceeds  from  the  internal  fide,  and 
is  inferred  into  the  bafe  of  the  firfl  of  the  caudal 
vertebrae,  which  have  no  articular  proceffes. 
The  fecond  tendon  proceeds  to  the  next,  and  fo  on 
to  the  end.  There  are  generally  thirteen  of  thefe 
tendons;  they  enter  a ligamentous  groove,  which 
ferves  as  a flieath  to  them;  all  thefe  llicaths  arc 
joined  together  by  a ligamentous  plexus,  which 
cnclofes  them  as  it  were  in  a kind  of  cafe. 

When  thefe  two  mufcles  a<fl  together,  they 
raife  the  tail,  or  reflccfl  it  upwards. 


2.  Inter- 
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2.  TNTERSPINALES,  SPINALIS  OBLIQUUS,  OP 

LUMBO-SACRO-COCCYGEUS  of  Vicq.  D'Azyr. 

Thefe  mufcles  are  the  continuation  of  the 
terfpinales  of  the  trunk  ; but  as  the  fpinous  pro- 
cefles  of  the  tail  are  fhort,  and  often  replaced 
^ by  two  tubercles  which  anfwer  to  the  oblique 
procelTes,  the  infertions  are  fomewhat  different. 
This,  perhaps,  is  the  reafon  why  those  mufcles 
have  been  regarded  as  diftindl:  by  many  anato- 
mifts. 

b.  The  Mufcles  xchlcfi  deprefs  or  bend  the  Tali 

doxnneard. 

Thefe  arife  within  the  pelvis,  and  e;Ttend 
f more  or  lefs  along  the  inferior  furface  of  the 
tail.  They  conlift  of  four  pair. 

s 

1.  THE  ILEO-SUBCAUDALIS,  OP  ILEO-COCCY- 

GEUS  of  Vicq.  D'Azyr. 

This  mufcle  arifes  from  the  internal  part  of 
the  os  ilium,  forms  a long  flefliy  mafs  within  the 
pelvis,  and  is  inferred  into  one  of  the  bones 
fliaped  like  a V,  vvjjich  are  f tuated  under  the 
tail ; fometimes,  as  in  the  racoon^  the  infertion 
takes  place  between  the  fifth  and  fixth  bone  ; 
and  fometimes  between  the  fevenih  and  eighth, 
as  in  the  opojfim  : This  mufcle  depreffes  the 
tail,  and  applies  it  clofe  to  the  anus. 


2.  THS 


} 
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2.  THE  SACRO-SUBCAUDALIS,  OV  SACRO-COC- 
CYGEUS  INFERIOR  of  Vicq.  D'Azjqr. 

This  mufcle  is  the  antagonift  of  the  facro- 
coccygeus  or  lumbo-fupra-cciudalis,  which  it  ex- 
a(H:ly  refembles  in  ftrudlure.  It  arifes  from  the 
inferior  part  of  the  os  facrum,  and  the  tranfverfe 
procefTes  of  fuch  of  the  caudal  vertebrae  as  pof- 
fefs  thofe  procefTes  by  a flefhy  portion,  which 
becomes  gradually  fmaller,  and  forms  as  many 
tendons  as  there  are  caudal  vertebrae  unfurnifhed 
with  tranfverfe  procefTes : Thefe  tendons  arc 
received  into  a fheath  like  thofe  of  the  lumbo~ 
fupra-caudalis,  and  are  inferred  into  the  bafe  of 
each  of  the  vertebra  on  the  under  fide,  be- 
ginning ufually  at  the  feventh* 


3.  THE  SUB-CAUDALES,  Or  I NTER-COCC YGEi 

of  Vicq.  D'Azyr. 

Thefe  are  fituated  under  the  inferior  middle 
line  of  the  tail.  They  arife  at  the  articulation 
of  the  firfl  and  fecond  caudal  vertebrae,  and 
form  an  elongated  portion,  which  is  firfl  in- 
ferred into  the  V fliapcd  bone  of  the  fourth, 
fifth,  and  fixth  vertebrae.  They  likewife  receive 
little  flefhy  flips,  which  gradually  diminifh  in 
thicknefs  and,  go  on  to  be  inferred  into  the 
inferior  furface  of  the  bafe  of  each  bone  of  the 
tail. 

j 
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4,  THE  PUBO-SUB-CAUDALIS,  OT  PUBO-COC- 

CYGEUS  of  Vicq.  D’Azyr. 

This  mufcle  is  wanting  in  the  racoon^  but  is 
very  diflind:  in  the  dog  and  opolTum.  It  is  thin, 
and  arifes  flefhy  and  expanded  from  the  upper 
part  of  the  pelvis,  from  whence  it  proceeds  to 
terminate  in  a point,  and  is  affixed  under  the 
tail  to  the  procelTes  or  tubercle  at  the  bafe  ol 
the  fourth  and  fifth  vertebrae.  Its  adion  is  the 
fame  as  that  of  the  Ilco-fub-caudalis.  * 

c.  The  Miifdes  xvhich  bend  the  'Tail  f deways. 

Thefe  are  only  two,  viz. 

I.  THE  ISCHIO-CAUDALIS,  Oi'  ISCHIO-COCC Y- 
GEUs-EXTERXLTs  of  Vicq.  ITAzyr^ 

Arifes  from  the  internal  furface  of  the  os- 
ifchium,  below  and  behind  the  cotyloid  cavity, 
and  palTes  backward  over  the  tranfverfe  pro- 
cefles  of  the  vertebra;  of  the  tail. 

In  the  dogy  it  is  only  a flefhy  flip,  which  is  in- 
ferred into  the  fourth  vertebra. 

In  the  racooHy  which  wants  t\\e  yuho-ful-cau- 
dalisy  it  is  inferred  into  the  feven  vertebras  of 
the  tail  that  follow  the  third  by  an  equal  num- 
ber of  flefhy  digitations. 

In  the  opojfum  it  terminates  upon  the  four 
firft:  vertebrae  of  the  tail. 


2.  THE 
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2.  THE  INTERTRANSVERSALES. 

Thefe  mufcles  extend  as  a Angle  band,  partly 
mufcular,  partly  aponeurotic,  between  all  the 
tranfvcrfe  procelles.  Their  tendons  are  moft 
vifible  on  the  upper  part  of  the  tail. 

It  appears,  from  the  above  enumeration,  that 
there  are  eight  pair  of  mufcles  belonging  to  the 
tail.  ‘ 

C.  In  Birds. 

Birds  have  no  mufcles  for  the  dorfal  part  of 
the  fpine.  The  neck  only  is  moveable.  It 
is  furnifhed  with  a number  of  mufcles,  which 
are — 

The  intertranfverjales ; thefe  are  difpofed  near- 
ly in  the  fame  manner  as  in  the'mammifcrous 
animals. 

The  tranfverfo-fpinaleSyWWxch  proceed  oblique- 
ly from  the  transverfe  proceffes  of  each  inferior 
vertebra,  to  the  fpinal  procefs  of  its  immediate 
fuperior  ; but  on  that  lide  only  towards  which 
the  vertebra  moves.  Thus  the  upper  vertebrae 
have  them  only  on  the  anterior,  and  the  lower 
“ones  only  on  the  poAerior  fide. 

There  is  alfo  a mufcle  analogous  to  the  cer- 
vicalis  drfeerdens,  or  facro-limbalis. 

This  mufcle  arifes  from  the  fpinous  proceffes 
of  the  back,  and  is  inferted  by  a very  long  ten- 
don into  the  tranfvcrfe  procefs  of  the  fccond 
vertebra.  It  detaches  five  or  fix  flips  accord- 
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ing  to  the  different  fpecics,  which  are  infer  ted 
into  the  inferior  tranfverfe  proceffes  of  the  neck. 
Each  of  thefe  at  its  infertion  I'eceives  two  or 
three  little  bundles  of  mufcular  fibres  from  as 
many  of  the  inferior  fpinous  proceffes. 

In  the  buzzard^  for  inftance,  the  tendon  in- 
ferted  into  the  fecond  vertebra  receives  five 
flips  from  the  fpinous  proceffes  of  the  five  ver- 
tebrae next  to  the  third:  the  fecond  tendon, 
which  is  inferted  into  the  tranfverfe  procefs  of 
the  fifth  vertebra, receivesrhree  fafciculi  fromthc 
fpinous  procclfes  of  the  three  following  cervical 
vertebrte.  In  likemanner,  the  third  tendon, which 
is  inferred  into  the  fixth  tranfverfe  procefs,  re- 
ceivesfourfafciculifromthe  fpinesof  thecervical 
vertebne,  from  the  feventh  to  the  tenth,  and  fo 
on  ; but  different  numbers  occur  in  the  different 
fpecics.  All  the  fmall  auxiliary  flips  are  fituated 
between  the  two  grand  cervicalts  d'fcendrntes. 

■ The  longus  coHi  is  a very  complicated  mufclc 
in  birds  : each  ffyle  of  the  tranfverfe  proceffes 
of  the  vertebrte  that  admit  of  motion  backward, 
receives  a tendon  from  it,  and  this  tendon,  as 
it  defeends,  receives  mufcular  fafciculi  from 
feveral  of  the  fubjacent  vertebrae. 

In  the  buzzard,  which  we  fhall  again  take  as 
an  example,  the  tendons  of  the  fuperior  ftyles 
receive  their  fafciculi  from  the  vertebra  above 
them. 

In  the  heron,  the  tendons  of  the  fuperior  ftyles 
have  their  flelhy  part  or  bellies  attached  to  the 
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Jowefl:  of  the  vertebrje,  and  partly  enveloping 
the  tendons  of  the  inferior  flyles.  We  muft, 
however,  except  thofe  of  the  three  laft  cer- 
vical vertebrae,  which  are  the  fame  as  in  the 
f buzzard. 

The  mufcles  of  the  tails  of  birds  are  very 
diflind:,  and  eafily  dilTecled  ; fome  are  em- 
ployed in  raifing  or  lowering  the  tail;  others  in. 
turning  it  towards  the  fide. 

The  mufcles which  elevate  the  tail  are  only, 
two  in  number,  one  for  each  fide. 

THE  SACRO-SUPRA-CAUDALES,  OV  LEVATORES 

c o c c Y G I s of  I 'icq.  D' A zyi'y 

Arife  from  the  pofterior  and  fuperior  part  of 
the  pelvis  and  facrum,  and  extend  to  the  ex- 
ternal furface  of  the  tranfverfe  procefTes  of  the 
vertebraj  of  the  tail,  by  tendinous  slips  : thefe 
defeend  obliquely  to  the  fuperior  fpinous  pro- 
* cefs  of  the  fame  vertebrte,  and  to  the  laft  bone 
of  the  tail, -into  which  they  are  inferted.  When 
only  one  of  thefe  mufcles  ads,  it  not  only  raifes 
the  tail,  but  alfo  direds  it  to  one  fide. 

The  mufcles  employed  in  depreffing  the  tail 
form  likewife  only  one  pair.  They  are 

I , 

the  sacro-sub-caudales,  or  depressores 
coccY«is  of  I'icq.  D’Azyr. 

Thefe  arelltuatcd  within  the  pelvis,  and  their 
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form  is  pyramidal.  They  arife  from  the  pofte- 
rior  dcpreflions  of  the  ilium  and  the  point  of 
the  facrum.  They  alfo  arife  in  part  from  the 
tranfverfe  procefles  of  the  firft  vertebrte  of  the 
tail,  and  are  inferred  by  tendinous  flips  into  the 
fpinous  procefles  of  the  fame  vertebra;,  and  into 
the  rhomboidal  procefs  of  the  lafl:  bone  that 
fupports  the  quills.  They  acfl  precifely  like 
the  preceding  mufcles,  but  in  the  oppolite  di- 
retHiion. 

The  lateral  flexors  of  the  tail  are  all  removed 
from  the  middle  line.  There  arc  four  of  them 
on  each  fide.  / 

The  firft,  which  is  alfo  the  longefl,  is 

THE  FEMORO-CAUDALIS,  Or  C RU  RO-COC  C TGEUS 

of  V'lcq.  D'Azyr. 

It  arifes  from  the  femur,  to  which  it  is  at- 
tached towards  the  uppermofl:  third  of  its  pofle- 
rior  furfacc,  and  is  inferred  into  the  fuperior 
fide  of  the  rhomboidal  procefs  of  the  laft  bone 
of  the  tail.  It  direds  the  tail  towards  the  fide 
when  it  arts  feparately  : when  both  mufcles  acfl 
at  the  fame  time,  the  tail  is  bent  downward,  or 
lowered.  That  powerful  inflexion  of  the  tail 
which  takes  place  when  birds  run,  is  to  be  at- 
tributed to  the  operation  of  this  mufcle. 

The  second  of  thefe  mufcles  is  partly  inferred 
mto  the  ligament  which  fallens  the  external  quill 
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of  the  tail  to  the  laft  bone,  and  it  arifes  from 
the  poflerior  edge  of  the  branch  of  the  os  pubis: 
w’hen  both  mufcles  a<5l  together,  they  fpread  out 
the  feathers  in  the  form  of  a fan,  and  enable  the 
peacock,  the  turkey,  and  the  phea/ant,  to  difplay 
the  variegated  plumage  of  their  tails. 

The  third  is  nearly  parallel  to  the  preceding, 
and  fituated  on  its  internal  (ide:  it  alfo  takes 
its  origin  from  the  pubis,  but  fomewhat  towards 
the  branch  of  the  ifehium  ; it  is  inferted  into 
the  lateral  angle  of  the  rhomboidal  procefs, 
tuated,  as  we  have  already  flated,  beneath  the 
laft  bone  of  the  tail. 

The  fourth  mufcle  is  the  fhorteft  of  all.  It  is 

' THE  MOTOR  LATERALIS  C0CCYGI5 

of  Vicej.  D'Azyr. 

It  arifes  from  the  external  point  of  the  fpi- 
nous  procefs  of  the  four  vertebr:e  of  the  tail, 
which  follow  the  firft,  and  is  inferted  into  the 
lateral  edge  of  the  ligament  which  unites  the 
quills  of  the  tail  : it  fpreads  the  quills,  but  with 
lefs  force  than  the  fecond,  to  which  it  may  be 
confidercd  an  acceffary  mufcle. 

D.  In  Reptiles. 

There  arc  few  fpinal  mufcles  \n  frogs. 

The  mufcle  which  is  analogous  to  the  ifehiq- 
coccygcus  is  large  and  thin,  and  occupies  all 

the 
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the  fpace  comprifed  between  the  long  bone  of 
the  coccyx  and  the  ilea.  Its  fibres  are  oblique, 
and  it  ferves  to  draw  the  coccyx  into  the  direc- 
tion of  the  fpine. 

That  which  is  analogous  to  the  lumbo-cejlalis, 
arifes  above  the  lafl:  by  a fort  of  point  attached 
to  the  coccyx.  It  extends  quite  to  the  head, 
into  which  it  is  inferted,  and  detaches  fibres  in 
its  progrefs  to  each  of  the  tranfverfe  procefles, 
w'hich  form  a kind  of  interfedlion  upon  its  fur- 
face. 

The  obliquus  Juperior  arifes  from  the  head  at 
the  margin  of  the  foramen  magnum,  and  is  in- 
ferted  into  the  tranfverfe  proceffes  of  the  firft 
dorfal  vertebra. 

There  is  only  one  fmall  re^us  anteridr. 

It  arifes  from  the  bafe  of  the  cranium,  below 
the  foramen  magnum,  and  is  inferted  into  the 
firft  of  the  tranfverfe  proceffes. 

The  intertranfverfales  are  like  the  human. 

The  fpinal  mufcles  of  the  falamander  much 
refemble  thofe  of  the  frog,  Thofe  of  the  tail 
are  very  limilar  to  the  mufcles  of  jijhes. 

The  fpine  of  the  tortoife  has  no  motion  except 
in  the  parts  belonging  to  the  neck  and  tail. 
Thofe  of  the  back  and  loins,  which  are  oflified 
together,  have  no  mufcles. 

The  mufcles  of  the  neck  are  very  different 
from  thofe  of  man.  The  motions  they  produce 
are  thofe  of  elongation,  by  which  the  head  is 
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protruded  from  the  fhell  ; and  thofe  of  retrac- 
tion, by  which  it  is  withdrawn,  the  neck  being 
bent  in  the  form  of  a Z. 

The  firft  of  the  mufcles  proper  to  the  neck  is 
attached  to  the  under  part  of  the  anterior  lateral 
border  of  the  back  fhell,  and  into  the  tranfverfe 
procefs  of  the  firfl;  vertebra;  it  raifes  the  neck 
and  draws  it  bacK. 

Another  proceeds  from  the  anterior  and  mid- 
dle part  of  the  Ihell:  it  is  inferted  by  four  flefhy 
flips,  which  are  feparate  throughout  a confiderablc 
portion  of  their  extent,  into  the  articular  pro- 
celTes  of  the  third,  fourth,  fifth  and  fixth  verte- 
brae of  the  neck.  It  draws  the  neck  back  when 
the  head  is  much  extended,  and  pufnes  it  out 
when  it  is  retraded. 

A mufcle  alfo  arifes  from  the  articular  pro- 
ceffes  of  the  third,  fourth  and  fifth  vertebne  of 
the  neck,  by  three  flefhy  portions,  that  afterwards 
unite,  and  terminate  in  two  tendons;  one  of 
which  is  inferted  into  the  tranfverfe  procefs  of 
the  firfl,  and  the  other  into  the  fpinous  procefs 
of  the  fecond  vertebra.  This  mulclc  bends  the 
neck  upon  itfclf,  making  it  deferibe  a curve, 
which  is  convex  downwards;  this  motion  brings 
the  head  under  the  fhell. 

A mufcle  analogous  to  the  longia  colli,  arifes 
from  the  under  part  of  the  body  of  the  fecond 
dorfal  vertebra,  beneath  the  fltell;  it  afeends 
^lofig  th?  neck,  and  furniihes  aponeurotic  flips 
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to  all  thetranfverfeprocefles,  as  far  as  the  fecond- 
vertebra,  where  it  is  inferred.  This  alfo  is  one 
of  the  retradtors  of  the  head. 

There  arc  very  diftindl  interarticulareSj  which, 
by  their  adlion,  elevate  each  of  the  vertebrae,  and 
confequently  extend  the  neck. 

The  tranjver fo-fpinalis  is  fituated  on  the  pof- 
terior  part  cf  the  neck : It  arifes  from  all  the  fu- 
perior  tranfverfe  procefles,  and  is  inferred  into 
all  the  fpinous  procefles,  as  far  as  the  fixth. 

Finally,  a Ihort  mufcle  proceeds  from  the  upper 
part  of  the  firfl:  dorfal  vertebra  below  the  Ihell, 
and  is  inferted  into  the  articular  procclfes  of  the 
fixth  and  feventh  cervical  verrebree.  This 
mufcle  is  peculiar  to  the  tortoife^  and  begins  the 
extenfion  of  the  neck  when  the  head  is  concealed 
within  the  fhell. 


E.  In  Fijhes. 

The  mufcles  of  the  fpine  in  fifhes  are  very- 
different  from  thofe  of  other  red-blooded  ani- 
mals ; their  fituation  and  adtions  are  totally 
changed. 

In  mammalia,  in  birds,  arid  in  reptiles,  thefe 
mufcles  are  fituated  before  or  behind  the  ver- 
tebrae. In  fifhes,  on  the  contrary,  they  are  placed 
upon  the  fide.  From  this  difference  of  pofition 
refults  that  of  the  motion  produced  ; in  the  for., 
mer,  the  vertebral  column  principally  bends  for-- 
Avards,  or  eredls  itfcif,  and  the  motion  to  either 
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fide  is  lefs  fenfible;  but  the  lateral  movement  is 
much  more  remarkable  in  fifhes,  as  in  them  it 
produces  the  action  of  fwimming,  \vhile  the  mo- 
tion of  the  fpine  towards  the  belly  and  the  back 
fcarcely  exifts. 

The  flefliy  fibres  which  determine  the  motion 
of  the  vertebral  column,  are  interwoven  in  fuch  a 
manner  that  they  are  hardly  to  be  difiinguifhed 
unlefs  as  layers,  and  in  this  manner  we  (hall  pro- 
ceed to  confider  the'm. 

When  the  fcales  and  fkin  are  removed,  wc 
find  underneath  a flefhy  mafs  compofed, 

1.  Of  fibres  colledted  into  little  bundles,  longi- 
tudinal and  parallel,  difpofed  in  arches  with  the 
convexity  towards  the  head.  All  thefe  arches  arc 
received  one  into  another,  and  the  interfering 
line  which  difiinguifhes  them  feems  the  pro- 
duction of  an  aponeurofis,  in  the  fubflance  of 
which  are  often  found  fpines,  or  little  flexible 
oflified  parts.  This  is  eafily  obferved  in  the 
carp^  the  pike,  the  zvbiting,  &c. 

2.  Of  other  miffcular  fibres,  w'hich,  proceeding 
from  the  back  and  the  belly,  have  a different 
courfe,  and  unite  at  the  extremities  of  thefe 
arches.  The  fuperior,  or  dorfal,  take  two  direc- 
tions, forming  a V,  or  angle,  open  towards  the 
head.  Their  fu  face  furni flies  aponeurotic  fila- 
ments, which  terminate  in  fmall  tendons;  tliey 
are  inferted  ar.d  loft  in  the  fkin. 

The  inferior  or  coflal  layer  of  fibres  is  com- 
pofed of  little  intercoftul  mufcles,  the  length  of 
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each  of  which  is  equal  to  the  refpedlive  diftance 
of  each  rib,  or  inferior  fpinous  procefs. 

Thefe  three  layers  of  fibres  are  fo  connedled 
together,  that  they  can  only  be  confidered  as  one 
and  the  fame  mufcle,  attached  to  the  bodies  and 
proceflTes  of  all  the  vertebrjE,  and  to  the  head. 

It  has  received  the  name  of 

MUSCULUS  LATERALIS. 

It  produces  all  the  lateral  motions  of  the  body, 
and  more  efpecially  thofe  of  the  tail.  The  man- 
ner in  which  it  aifis  is  eafily  explained:  the  con- 
traction of  the  fibres  of  one  fide  of  the  body 
caufes  the  tail  to  approach  the  head  in  the  fame 
direction.  When  the  tail  is  in  this  (late  of  lateral 
flexion,  it  can  only  be  reftored  to  its  natural  pofi- 
tion  by  the  contraction  of  the  fibres  of  the  oppo- 
fite  fide;  but  when  this  contraction  carries  the 
tail  beyond  a right  line,  a motion  oppofite  to  the 
firft  is  produced.  It  is  by  the  repetition  of  thefe 
lateral  and  alternate  motions  that  the  aCtion  of 
fwimming,  or  the  progrelfion  proper  to  fifh,  is 
performed. 

The  oftracionSy  the  bodies  of  which,  with  the 
exception  of  the  jaws  and  members,  are  inclofed 
in  a homey  cafe  nearly  as  hard  as  bone,  have 
the  lateral  mufcles  fomewhat  different.  They 
are  found  under  the  parietes  of  the  llcin.  They 
are  nearly  of  equal  magnitude,  but  they  are  at- 
tached to  the  head  and  tail  only.  Infertions' 
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into  the  vertebrae  of  the  body  would  have 
been  ufelefs,  lince  only  the  part  of  the  tail 
which  is  fituated  without  the  cafe  is  capable  of 
motion.  The  texture  of  thefe  lateral  mufcles  is 
alfo  much  more  fimple,  as  almoft  all  their  fibres 
are  longitudinal. 

As  the  ribs  and  mufcles  are  wanting,  there  is 
fubftituted  for  thofe  parts  an  aponeurofis  of  a 
brilliant  filver  colour,  which  conftitutes  the  in- 
teguments of  the  abdomen,  and  lines  the  inter- 
nal furface  of  the  cafe. 

The  tail  of  thefe  fifhes  has  a pair  of  mufcles 
peculiar  to  it,  and  feemingly  affiftant  to  the  late- 
ral. Their  form  is  pyramidal;  they  are  placed 
in  the  abdominal  or  inferior  part  of  the  body, 
and  extend  from  about  its  middle  to  that  part 
of  the  tail  which  is  without  the  cafe.  They  arlfc 
from  the  inner  furface  of  the  ventral  parietes 
of  the  cafe,  and  are  inferred  by  fmall  tendons 
into  the  inferior  part  of  the  lides  of  the  three  lad 
vertebraepf  the  tail,  which  they  fomewhatdeprefs 
at  the  fame  time  that  they  move  it  to  one  fide. 

In  the  interval  which  is  left  between  the  two 
lateral  mufcles  of  the  body  in  fiflies,  and  tow  ards 
thedorfal  ridge,  there  appear  fome  long  and  thin 
mufcles;  their  number  is  various,  as  it  depends 
upon  the  exidcncc  or  number  of  the  back  fins, 
'i  hey  are  called  mufciili  dorfales. 

There  is  only  one  pair  in  thofe  that  have  no 
dorfalfin,  as  in  fomefpccies  oh\\Qgymnotus.  They 
proceed  from  the  neck,  and  terminate  in  the 
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caudal  fin.  They  arc  compofed  of  fmall  and 
very  fliort  flelhy  bellies,  with  long  tendinous  in- 
terlediohs. 

In  thoi'e  filhes  that  have  only  a finglc  dorfal 
fin,  fuch  as  the  loaches,  carp,  tench,  &c.  there  are 
two  pairs  of  ihefe  muf  les  ; the  firfi  between  the 
ba.  k of  the  neck  and  the  dorfal  fin,  and  the  other 
between  that  fin  and  the  caudal  fin. 

When  there  are  two  dor  al  fins,  as  in  the  ;/;«/- 
let,  zeus,  &c.  we  meet  ^\ith  three  pairs  of  muf- 
cles,  one  between  the  neck  and  the  firfl  fin,  an- 
other between  the  two  Iins,  and  the  third  between 
the  fccond  dorfal  fin  and  the  caudal  fin. 

All  thefe  mufcles  are  inferred  into  the  firft 
rays  of  each  of  the  fins,  which  tl]cy  move  by 
railing  or  unfolding  them.  'I'heie  arc  miifclcs 
perfectly  analogous  to  thefe  under  the  ridge  of 
the  belly. 

In  the  carp,  for  example,  there  are  two  pairs; 
the  one  arifes  from  the  fymphyfis  of  thofe  bones 
of  a girdle  form  which  receive  the  pc-ftoral  fins, 
and  is  inferted  on  each  fide  into  the  ligamentous 
tilfue  which  unites  the  two  ventral  fins.  The 
little  flefliy  bellies  of  which  this  pair  is  com- 
pofed, are  four  or  five  in  number:  they  are 
placed  at  a diftance  from  each  other,  and  re- 
fcmble  beads. 

The  other  pair  extends  from  the  juneflion  of 
the  anal  fins  to  the  firfi;  rays  of  the  caudal 
fin.  Their  flefhy  bellies  are  ftill  thinner,  and  the 
tendons  much  longer  than  thofe  of  the  former. 

The 
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The  fins  of  the  back,  belly,  anus  and  tail,  have 
little  mufcles  peculiar  to  themfel ves,  appropriated 
to  fold  and  unfold  them. 

The  diredlion  and  attachments  of  the  little 
mufcles  of  the  caudal  fin  are  various.  The  longefi; 
ufually  arife  from  the  three  vertebras  preceding 
" the  laft  of  the  tail;  they  are  the  outermoft, 
and  are  inferred  into  the  five  or  fix  external,  or 
longeft  rays  on  each  fide. 

Others  arife  from  the  two  laft  vertebrae : they 
fpread,  like  the  preceding,  in  the  manner  of  a fan, 
and  are  inferred  into  the  intermediate  rays. 

Finally,  there  are,  at  the  bafis  of  the  rays 
themfel  ves,  two  mufcles  with  ftiort  oblique  fibres, 
which  are  inferred  into  each  of  the  rays  by  an 
equal  number  of  digitations.  Thefe  are  defigned 
to  comprefs  the  fin,  while  the  former  ferve  to 
open  or  unfold  it. 

The  mufcles  of  the  dorfal  fins,  are  difpofed 
nearly  in  the  fame  manner;  thofe  that  extend 
themarife  from  the  fpinous  procefles  of  the  dorfal 
vertebrae;  thofe  that  bend  them  are  ftiort,  and 
ftretched  obliquely  acrofs  the  little  bones  or  rays 
that  compofe  thefe  fins. 

The  extenfor  mufcles  of  the  anal  fin  arife 
from  certain  particular  fpinous  procefles  on  the 
abdominal  furfacc  of  the  vertebrae:  the  flexors 
are  ftiort,  and  fituated  at  the  bafe  of  the  rays. 

We  ftiall  finifti  this  article  on  the  mufcles  of 
the  fj)ine  of  fifties  by  a particular  explanation  of 
thofe  of  the  rwy. 

Iftie 
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The  fpinal  mufcles  in  this  fifli  approach  nearly 
to  the  form  of  thofe  which  we  have  already  de- 
feribed  in  the  tails  of  certain  quadrupeds. 

They  are  difpofed  in  two  layers,  and  arc  four 
in  number;  two  laterales fuperioreSy  and  two  la- 
terales  inferiores. 

The  laterales  fuperiores  arife  from  the  middle 
of  the  vertebral  column  above  the  abdomen,  by  a 
flclhy  head  covered  w ith  llrong  aponeurofes : this 
portion  extends  as  far  as  the  pelvis,  and  there 
detaches  little  tendinous  branches  which  pafs 
through  parallel  flieaths,and  proceeil  fuccefllvely 
towards  the  middle  line,  w here  they  arc  inferted 
into  the  upper  part  of  each  of  the  vertebrx  of 
the  tail.  Flefhy  fibres  accompany  thefe  tendons 
to  fome  dirtance  after  their  feparation  from  the 
common  fafciculus. 

In  the  inferior  part  of  the  tail  the  fuperior 
lateral  mufcles  receive  acceffaries  from  each  fide; 
but  thefe  are  fimplc  tendons,  which  feem  only 
intended  to  guard  againft  loo  violent  an  exten- 
lion  either  to  one  fide  or  the  other. 

Each  tendon  of  the  lateral  mufcles  pulls  that 
vertebra  of  the  tail  into  which  it  is  inferted  in 
the  diredlion  of  its  own  action,  and  the  flexion  or 
general  curvature  of  the  tail  upwards  is  the  re- 
fult  of  their  common  contradlion. 

The  laterales  inferiores  of  the  tail  arife  alfo 
from  the  lumbar  vertebrie  like  the  preceding, 
but  more  externally.  Their  arrangement  is  nearly 
the  fame,  with  this  difference,  that  their  tendons 

3 make 


i 


2c6  L.III.  Bones  and  Musclesof  the  Trunk. 

make  a kind  of  turn,  and  run  under  the  tail,  where 
they  are  inferted  into  each  of  the  vertebrse.  They 
alfo  receive  tendinous  acceffaries,  and  produce 
motions  in  a direction  oppofite  to  the  former, 
that  is  to  fay,  they  bend  the  tail  downward : their 
tendons  are  more  (lender  than  thofe  of  the  fuperior 
laterales  ; they  divide  into  two  branches  at  their 
extremities,  and  each  bifurcation  affords  a pafT- 
age  for  that  of  the  next  vertebra,  fo  that  they 
mutually  ferve  as  flieaths,  and  are  all,  except  the 
iaft,  both  perforating  and  perforated. 


Article  III. 

Of  the  Ribs  and  Sternum. 

A.  I 71  ]\Ian. 

The  human  thorax  is  fliaped  like  a comprefTed 
cone,  with  the  bafe  downward,  and  the  apex 
truncated.  It  is  formed  pofteriorly  by  the  dorfal 
portion, of  the  vertebral  column  which  we  have 
already  deferibed,  anteriorly  by  a flat  bqjie  called 
the  Jlerfuimy  and  on  the  lides  by  twenty-four  of- 
feous  arches  called  the  ribs. 

The  Jlcrnum  is  a long  flat  bone : its  fuperior 
extremity  is  articulated  with  the  clavicles;  the 
other  is  free,  and  fupports'a  cartilage  which  foinc- 
times  offifics,  and  which  is  named  the  xyphotJy  or 
enjiform  cartilage,  and  in  the  new  norncii  lature 
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appendix  Jlernalis.  The  two  long  fides  of  this  bone 
receive  the  cartilages  of  the  feven  firft  ribs  into 
final  1 depreflions.  The  fternum  is  often  found  of 
two  parts,  but  thefe  generally  become  anchylofed 
with  age.  This  bone  is  covered  on  each  fide,  both 
within  and  without  the  thorax,  by  a very  folid  liga- 
mentous tunic.  Its  abdominal  appendix  is  alfo 
fupported  by  a flrong  ligament,  which  paffes  from 
its  external  furface  obliquely  to  the  cartilage 
of  the  lafl;  fierno-vertchral  or  true  rib.  This 
ligament  prevents  the  appendix  from  being  dif- 
placed  by  violent  adlions  of  the  chefl. 

The  ribs  are  twelve  in  number  on  each  fide. 
They  are  long  bones,  fomewhat  comprefTed, 
curvated  throughout  the  whole  of  their  length, 
and  have  their  concave  Tides  turned  towards  the 
inner  part  of  the  thorax.  One  of  their  extre- 
mities terminates  in  tw  o little  articular  furfaces, 
divided  by  a projecting  line.  It  is  received  by 
the  lateral  part  of  the  bodies  of  two  vertebrae. 
This  vertebral  extremity  of  the  rib  becomes  fome- 
what narrowed,  and  then  prefents  a new  articular 
furface  at  the  poflerior  part,  which  correfponds 
with  the  tranfverfe  procefs  of  the  more  inferior  of 
the  two  vertebrae  to  which  the  rib  is  articulated. 
The  rib  continues  to  bend  backward  in  the  fame 
manner,  but  fuddenly  deviates  from  this  di- 
redlion  and  comes  forward.  The  point  where 
this  change  takes  place  is  different  in  every  rib. 
In  the  fuperior  ribs  it  is  very  near  the  ver- 
tebrae, but  in  the  inferior  removed  to  a con- 
• , liderablc 
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liderable  diftance  from  them.  This  point,  which 
receives  the  tendons  of  fome  mufcles,  is  called 
the  angle  of  the  rib.  The  flernal  extremity  has 
a little  dcpreflion,  into  which  the  intermediate 
cartilage  that  unites  it  to  the  Jiernum  is  received. 
Only  feven  ribs  extend  direcflly  to  the  fteruum; 
they  are  called  true  ribs^  or,  with  more  pro- 
priety, Jlerno-vertebral : the  other  five  ribs 
have  cartilaginous  elongations,  by  which  they 
are  united  with  one  another : they  are  called 
falfe  ribsy  or  limply  vertebral. 

The  human  ribs  are  bent  in  fuch  a manner, 
with  refpeeft  to  their  axis,  that  when  laid  upon  an  ^ 
horizontal  plane,  one  end  is  alw'ays  elevated. 

The  ribs  have  only  a limited  motion  upward 
and  downward.  Their  articulations  are  flrength- 
ened  by  a great  number  of  ligaments.  The 
articular  furfaces  of  the  vertebral  extremity  have 
capfules,  which  retain  them  upon  the  bodies 
and  tranfverfe  procefTes  of  the  vertebras.  The 
fpace  included  between  thefe  furfaces  is  alfo 
made  fecure  by  two  ligaments,  one  inferred  into 
the  tranfverfe  procefs  of  the  fuperior  vertebra  on 
the  infide,  and  the  other  into  the  inferior  articular 
procefs  of  the  fame  vertebra,  but  on  the  external 
fide.  The  fternal  extremity  is  alfo  furrounded 
by  a little  capfule,  which  joins  it  to  the  pro- 
longed cartilage.  There  is,  befides,  in  all  the 
fpaccs  between  the  ribs,  a ligamentous  expan- 
fion,  which  unites  the  inferior  edge  of  one  rib 
to  the  fuperior  edge  of  the  next. 


The 


Art.  III.  Ribs  AND  Sternum.  209 

The  laft  vertebral  rib  has  a fmall  ligament 
peculiar  to  itfelf,  which  attaches  it  interiorly  to 
the  tranfverfe  procclTcs  of  the  firft  and  fccond 
vertebra:  of  the  loins. 


B.  In  other  Mam7n[fe7'Dus  /himala. 

The  figure  of  the  thorax  in  the  inferior  mam- 
malia  is  liable  to  variation.  In  thofe  that  have 
no  clavicles,  it  is  commonly  compreirecl  on  the 
fidcs,  and  the  llcrnum  forms  an  anterior  pro- 
jeftion  more  or  Icfs  confpicuous  ; the  breaft  is 
molt  elongated  in  the  farcophaga. 

I'he  number  and  form  of  the  ribs  vary  alfo 
conliderably  in  different  families.  In  the  Qua- 
drumana  they  arc  always  from  twelve  to  iiftcen. 
In  the  vermiform  farcophaga  they  fometimes 
amount  to  feventeen,  which  arc  generally  very 
clofe.  They  difl'er  but  little  with  refped:  to 
number  in  the  other  families.  In  the  herbivorous 
quadrupeds  they  are  broad  and  thick.  The  horje 
has  eighteen,  the  rhinoceros  nineteen,  and  the 
elephant  twenty.  The  tzvo-toed  flotb,  in  which 
there  are  tw'enty-three  on  each  fide,  has  of  all 
animals  the  molt.  The  arwadillo  has  the  two 
firlt  ribs  exceedingly  large  in  proportion  to  the 
reft.  The  tzvo-toed  ant-eater  has  the  ribs  fo 
broad,  that  they  overlap  each  ether  like  the 
tiles  of  a houfe.  This  conltrudtion  renders  the 
lides  of  the  thorax  very  ftrong  in  that  animal. 
VoL.  I.  P The 
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Ihe  fiernum  of  the  orang  and  fongo  is  broad. 
In  every  other  fpecies  of  ape  it  is  narroWj  and 
formed  of  (even  or  eight  pieces. 

All  the  bats  have  the  (lernum  narrow,  but  it 
exhibits  on  its  front  part  a ridge;  and  the  ante- 
rior extremity,  which  is  enlarged  on  the  Tides 
like  a T,  pafl'es  over  the  ribs  to  receive  the  cla- 
vicles. 

In  the  moUt  the  clavicular  extremity  of  the 
Jlernum  is  prolonged  before  the  ribs  : it  is  com- 
prelTed  laterally,  and  receives  the  two  Ihort  cla- 
vicles under  the  neck. 

The  hog  has  the  f ernum  much  enlarged  be- 
hind, and  narrow  before. 

In  i\\Q  rhinoceros y ih^horfey  and  the  elephant y 
the  flernum  is  prolonged  anteriorly,  and  flattened 
on  the  Tides.  ^ 

The  Cetacea  have  the  flernum  broad,  but  of 
no'  great  thipkncTs,  efpccially  at  the  anterior 
part. 


TABLE  of  the  Number  of  Ribs  in  Mamvif 
J'erous  Animals. 


spr.CTr.e. 

Total. 

True. 

Falff. 

. . U.’ . . 

.S;m,  nr  Weeping  Monkey 

1 
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. . ly . . 

..IV 

....  ft  . . 
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SPECIES. 

Tirtii. 

True.' 

Filfc. 

. . . .5  . . 

ise.il , - - , 

...  10.  . 

Cilurton  . . 

. . 14  . . 

Racoon 

. . 14  . . 

. . . .5  . . 

Otter 

. . 14.  . 

....9- 

5.  . 

4.  . 

. . . .4.  . 

I..ion . . 

. . 13  . . 

Cat 

. . la . . 

. . . .g. . 

Wolf 

. . . .0. . 

. . . .4  . . 

OpolTum 

. . 13  . . 

7.. 

Hare 

. . . 5 . . 

Guinea  Pig 

. . 13  . . 

6.. 

Three- toed  Sloth 

. . 16. . 

. . . .8. . 

....  3. . 

Long  tai)cd  Manis 

G . . 

Elepliant 

■ .’JO.  . 

Hog 

..14.. 

Rhinoceros 

...11'.. 

Dromedary 

. . ly  ^ 

. , < . 5 . . 

Girafe 

. , . .8  . . 

. . . .G. . 

O.X 

. . . .8. . 

. . . . 5 . . 

Stair 

. . .j 

. . . .8  . . 

Horse 

. . . . 8 . . 

. . . . . 

. . . 10 . . 

Dolphin. 

Porpoife 

C.  In  Birds, 

The  thorax  of  birds  is  in  general  very  large ; 
it  is,  however,  formed  by  the  ribs  and  the  fter- 
num  only ; but  this  lafl:  bone  differs  both  as  to 
figure  and  dimenflons  from  the  ffernum  of  the 
mammalia. 

The  ribs  exhibit  many  peculiarities.  They 
may  be  dilfinguifhed  into  fterno-vertebraly  and 
vertebral,  properly  fo  called  ; but  they  are  not 
fituatcd  as  in  mammiferous  animals.  The  ver- 
tebral ribs  are  mofl  commonly  the  anterior,  but 
fometimes  riba  of  this  kind  are  alfo  fituated 
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poftcriorly.  The  vertebral  extremity  is  bifur- 
cated ; one  of  the  branches  refts  upon  the  body 
of  the  vertebra,  and  the  other  upon  its  tranf- 
verfe  procefTes.  The  ffernal  extremity  receives 
an  ofleous  appendage,  which  fupplies  the  place 
of  the  fterno-coftal  cartilage:  with  this  bone  it 
forms  an  obtufe  angle,  the  open  part  of  W'hich  is 
turned  forward. 

The  middle  part  of  the  rib  prefents  likewifc 
another  peculiar  chara<5leriftic.  On  its  pofterior 
edge  is  a flat  procefs,  directed  obliquely  towards 
the  back,  above  the  fucceeding  rib,  fo  that  all 
the  ribs  have  points  of  fupport  on  each  other. 

The  fternum  of  birds  is  very  broad,  and  al- 
mofl  fquare,  but  not  thick.  It  covers  not  only 
the  thorax,  but  the  greater  part  of  the  abdomen. 
Its  internal  or  poflerior  furface  is  concave.  The 
exterior  convex,  and  in  all  thofe  that  fly,  it  bears 
upon  its  middle  line  a projecting  creft  refembling 
the  keel  of  a fliip.  The  clavicular  extremity  of 
this  bone  is  truncated  to  receive  on  each  fide 
the  two  great  clavicles.  The  abdominal  extre- 
mity is  thinner,  and  frequently  perforated  with 
holes  to  increafe  its  levity.  It  is  likewifc  fome- 
times  truncated,  and  only  forms  two  angles  more 
or  lefs  extended  ; at  other  times  it  forms  three 
angles  on  each  side  very  difiinCI,  as  \i\  jucana 
king*  s-fijfoer. 

'I'hc  magnitude  of  the  flernum,  and  the  fliape 
of  its  keel,  feern  intended  to  give  very extenfive 
origins  to  the  mufcle  that  deprefs  the  wing. 

They 
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They  arc  various  as  the  habits'  of  the  bird  with 
refpedl  to  its  mode  of  flight,  whether  it  be  high 
or  low,  fwift  or’ flow,  or  continued  during  a 
longer  or  fliortcr  period. 

The  flernum  of  the  ojlrich  and  caffozvjry,  which 
do  not  fly,  has  no  crefl: ; bur  it  is  large,  and 
rounded  like  a buckler. 

It  is  the  narrownefs  of  the  flernum  which 
gives  to  rails  and  zvaltrr  bens  that  comprefl'ed 
lhape  which  characleri/es  their  habits. 

It  is  likewife  very  narrow,  and  entirely  ofleous, 
in  the  common  crane  and  dnnjijcllcs  dc  I\nn:idie, 
and  the  males  have  the  prominence  of  the 
crefl  hollowed  to  lodge  the  convolutions  of  the 
trachea. 

In  the  gallinaceous  tribe,  the  crefl  of  the 
flernum  begins  very  low,  and  its  elevation  is 
marked  by  two  projet'ting  lines,  which  rife  gra- 
dually, in  a concave  curve,  to  form  that  crefl. 
Thefe  double  lines  are  likewife  found,  though 
much  fmaller,  in  the  ozvl  and  fpoon-hill. 

The  h eronSy  the  Jivan,  the  fparrozvSy  and  the 
raveuy  have  only  one  elevated  line  at  the  origin 
of  the  crefl.  In  the  heron  it  has  a very  promi- 
nent and  convex  edge.  In  the 3.x\d  'duck 
u forms  a ftraight  line. 

D.  In  Reptiles. 

The  thorax  of  reptiles  is  very  various  in  its 
flrudture.  Frogs  have  a flernum,  but  no  ribs ; 

P 3 fer- 


214  L.III.  Bones  and  Muscles  of  theTrunic. 


ferpents  have  ribs,  but  no  (Icrnum  ; tortoifes  have 
the  ribs  ofTificd  to  the  back  flicll,  and  the  llerlium 
included  in  the  brcaft-plate  ; the  crocodile  and 
lizard  have  perfecfl  ribs,  but  their  fternum  is  aU 
moft  entirely  cartilaginous. 

' In  the  crocodile,  the  fir  ft  portion  of  the  fternum 
is  oftined  and  elongated.  It  receives  the  two 
clavicles.  The  remaining  part  is  entirely  car- 
tilaginous. It  is  united  with  the  os  pubis, 
and  fends  off  eight  cylindrical  cartilages  to  the 
pari^tes  of  the  abdomen.  The  ribs  are  twelve 
in  number;  the  two  firft  and  two  laft  of  which 
are  not  attached  to  the  fternum.  The  interme- 
diate ribs  have  upon  their  pofterior  edges  car- 
tilages partly  oftified,  which  fupply  the  place  of 
the  angles  of  the  ribs  in  birds.  All  the  pofterior 
ribs,  beginning  at  the  fifth,  are  only  articulated 
to  the  tranfverfe  proceftes  of  the  vertebrae,  which 
arc  of  great  length.  The  five  fiift  articulate 
with  the  vertebrae  at  two  points,  one  ’on  its 
body,  and  the  other  on  the  tranfverfe  procefs. 

The  iguana  and  the  iupinamlns  have  only  the 
upper  part  of  the  fternum  offificd.  It  is  broad, 
and  receives  fix  ribs  and  the  clavicles.  The 
other  ribs  arc  Ih-'C. 

'fhe  ctwieleon  pofTeftes  llkcwifc  the  upper  por- 
tion of  the  fternum ; but  almoft  all  the  ribs  have 
cartilages  which  extend  to  the  middle  line,  and 
are  there  united  to  theoppofite  ones. 

hro^s,  though  they  ha\e  no  ribs,  have  never- 
^hclcfs  a very  confpicuous  fternum.  it  forms 
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on  the  anterior  parr  a cartilaginous  appendix, 
furniflied  by  a difk  fituarcd  below  the  larynx. 
It  next  receives  the  clavicles,  and  then  ex- 
panding, it  terminates  at  laft  in  another  dilk 
fituated  under  the  abdomen,  and,  which  allords 
an  origin  for  mufclcs. 

The  Jiilamander  has  ribs  fo  fliort  that  they 
feem  to  be  the  tranfverre  procclTes  of  the  verte- 
bra?; they  have  only  one  point  of  articulation, 
upon  which  they  have  but  little  motion.  Thcfe 
rudiments  of  ribs  are  twelve  in  number  on  each 
fide.  This  reptile  has,  properly  fpeaking,  no 
fternum,  but  its  place  is  partly  fupplied  by  the 
bones  of  the  fhoulder,  as  we  Iliall  prefently  fee. 

ITc  back  fhell  of  the  tortoije  is  formed  by  the 
expanfion  of  eight  ribs  or  ofleous  ftaves,  which 
arife  from  the  joints  of  the  vertebrae,  and  ter- 
minate in  a border  that  furrounds  the  whole  fhell : 
thefe  bones  are  united  together  by  real  futures, 
fituated  tranfverfely. 

Above  and  all  along  the  middle  part  wc  ob- 
ferve  a row  of  little  ofTcous  plates,  almofl  fquare, 
intimately  connected  by  fynarthrofis,  and  equal 
in  number  to  the  verteb.rae,  of  which  they  con- 
ftitute  a part. 

The  ofleous  margin  is  made  up  of  a great  num- 
ber of  pieces  foldered  together,  which,  by  their 
union,  form  an  edge  or  border  with  three  fur- 
faces,  viz.  the  fuperior,  which  belongs  to  the 
back  fhell ; the  inferior,  which  is  joined  to  the 
brcaft-plate  by  a very  thick  leather-like  fkin  ; 
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and  the  internal,  which  prefentsa  groove  for  the 
reception  of  the  extremities  of  the  ribs.  But 
this  margin  affumes  a different  appearance  at 
its  anterior  part;  it  is  there  a fquare  piece  of 
bone,  convex  above  and  concave  below,  w'hich 
fuftains  a fpine  for  the  attachment  of  mufcles. 
Its  anterior  edge  has  more  the  form  of  a cref- 
cent;  there  are  alfo  fome  little  peculiar  pieces 
above  the  tail. 

The  breafl-plate  of  the  tortoife,  when  deprived 
of  the  thick  fitin  that  covers  it,  exhibits,  in 
fome  fpecies,  only  one  folid  plate,  formed  of  fe- 
veral  pieces,  united  by  fynarthroiis  : in  others, 
this  plate  is  perforated  quite  through,  and  form-, 
ed  of  feveral  bones,  fome  of  which  are  fituated 
in  the  middle  line  between  the  anterior  and 
pofterior  part,  while  others  are  placed  laterally, 
and  faftened  together  by  the  help  of  the  former,  ' 
which  fupport  them. 


E.  In  FiJIies. 

Fifhes  have,  properly  fpeaking,  no  thorax  ; 
all  the  cavity  of  the  trunk  being  occupied  by 
the  abdominal  vifccra.  This  cavity  varies  very 
much  in  extent  and  figure;  it  is  comprefled  at 
the  Tides,  and  flattened  or  fomewhat  rounded 
horizontally.  In  different  fpecies,  its  length 
conditutes  a greater  or  lefs  portion  of  the  whol$ 
length  of  the  body.  In  general,  filhes  of  the 

order  al^dominales  have  this  cavity  proportion- 

ably 
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ably  longer  ; but  this  rule  is  not  conflant.  The 
cavity  is  bounded  poHeriorly  by  the  inferior 
procefs  of  the  firfl:  caudal  vertebrae,  which  is 
often  very  large,  and  has  alnaoft  always  a pecu- 
liar ihape.  In  the  p euronefieSy  for  inflance,  it 
is  large,  round  in  the  fore-part,  and  terminated 
below  by  a lort  of  fpine. 

The  abdominal  cavity  is  cnclofed  laterally  by 
the  ribs  when  they  exill : For  example,  the  rays; 
X\\tjharksy  the  pipe-fijhy  the  fun  ^/»,the  porcupine-^ 
jifljy  i\\Q.himp-fiJhy  the  fijiiilariay  bcC.  have  no  ribs. 

* — The  Jlurgeons,  the  LaliJleSy  the  erts,  the  iirano- 
/ropes,  the  pleuroneties,  the  jca-u'oKcs,  and  the 
ihrees  have  them  very  fliort.  The  gurmrJs,  the 
Icrir(iri<e,  the  nranofcopes,^rx\  ihe  buU-bcads,  &c. 
have  their  ribs  fomew  hat  horizontal.  They  fur- 
round  the  cavity  almoll  to  its  top  in  the  perch, 
carps,  pikes,  chetodons.  &c.  Finally,  they  unite 
in  a fort  of  fternum  in  the  zens  vomey,  the  her~ 
rings  or  eJupCie,  the  falmorbomhoides,  &:c.  The 
Jyngnatbns  hippocampus,  or  little  fea-horie,  has  a 
fort  of  falfe  ribs  produced  by  the  oifeous  tuber- 
cles of  his  Ikin,  which  furrounds  his  body  like 
belts. 

Only  a very  few  fifh  can  be  properly  faid  to 
haye  a fternum  : befides  thofe  juft  enumerated, 
there  are  fome  in  which  the  fternum  does  not 
furnilh  attachment  to  the  ribs  ; fuch  is  the  doret 
(zeus  faber)  it  indeed  that  can  be  called  a fter- 
pum,  which  is  only  a feries  of  fmali  bones,  with- 
out 
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out  articulation,  running  along  the  whole  in- 
ferior edge  of  the  abdomen. 

The  number  and  lize  of  the  ribs  are  likewife 
extremely  various.  The  filuriy  the  carps,  and 
the  cbetodons  have  them  proportionably  larger. 
In  the  herring,  on  the  contrary,  they  are  as  fmall 
as  hairs:  many  fifhes  have  them  forked;  others 
have  them  double,  or,  in  other  words,  two  ribs 
proceed  from  each  fide  of  every  vertebra. 


. Article  IV. 

Of  ihe  Mufdes  of  the  Ribs  and  Sternum. 

) 

A.  In  Man. 

The  ribs,  by  their  motion,  do  little  more  thap.' 
ferve  the  purpofes  of  infpiration  and  expira- 
tion. The  mufdes  aefting  upon  thefe  bones  cither 
elevate  or  deprefs  them. 

The  following  arc  thofe  which  elevate  the  ribs : 

THE  SCALENUS,  01'  TRACllELO  COSTALIS, 

Arifes  from  the  tranfverfe  procefles  of  the  five 
lower  vertebrae  of  the  neck,  and  is  inferted  into 
the  pofterior  part  of  the  three  firft  ribs,  by  four 
digitations. 
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THE  INTEUCOSTALES  INTERN  I and  EXTERNI. 

Thefe  mufcles  form  two  layers,  and  occupy 
all  the  intervals  between  the  ribs.  Their  fibres 
are  oblique,  and  in  oppofite  directions ; thofe  of 
the  external  layer  tend  from  a fuperior  rib  to- 
wards the  cartilage  of  the  next  rib;  thofe  of  the 
internal  are  direcT;ed  from  the  cartilage  of  the 
inferior  rib  towards  the  angle  of  the  fuperior, 
or  backward. 

THE  LEVATOUES  COSTARUM,  Or  TRANSVERSO- 

COSTALES, 

Extend  from  the  tranfverfe  procefs  of  the  lad 
cervical,  and  from  thofe  of  the  eleven  fird  dorfal 
vertebrie  to  the  angle  of  the  ribs. 

THE  SERRATUS  POSTICUS  SUPERIOR,  Or 
DORSO-COSTALIS, 

Arifes  from  the  fpinous  procclTes  of  the  two 
lad  cervical,  and  the  two  fird  dorfal  vertebrae, 
and  is  inferted  into  tlrree  or  four  of  the  upper- 
mod  true  ribs,  the  fird  rib  excepted. 

The  mufcles  that  lower  or  deprefs  the  ribs 
are — 

the  SERRATUS  POSTICUS  INFERIOR,  OV 
LUMBO-COSTALIS. 

This  mufclc  arifes  from  the  fpinous  procedes 
pf  the  three  lad  vertebrae  of  the  back,  and  the 

two 
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two  firfi:  of  the  loins,  and  is  inferred  by  digita- 
tions  into  the  four  laft  falfc  ribs.  It  pulls  them 
outward  and  downward. 

The  flernum  has  only  one  mufcle,  and  this 
manifeftly  adts  in  deprefling  the  ribs : it  is  called 

TRIANGULARIS  STERNI,  OT  STERNO-C OSTALIS. 

It  arifes  from  the  inferior  and  middle  part  of 
the  flernum,  and  afeends  to  the  cartilages  of  the 
five  lowefl  true  ribs. 

Other  mufcles  are  likewife  attached  to  the 
ribs.;  but  their  aeflion  upon  thofe  bones,  which 
feem  only  intended  to  give  them  firm  infertions, 
is  lefs  confpicuous.  Thefe  are  the  diaphragm  and 
the  mufcles  of  the  abdomen,  which  ferve  for  re- 
fpiration,  and  for  the  formation  of  the  moveable 
parietes  of  the  abdomen. 

THE  DIAPHRAGM. 

Is  a flefliy  and  tendinous  partition,  which 
divides  the  cavity  of  the  thorax  from  that  of 
the  lower  belly.  It  is  fituated  obliquely  be- 
tween the  appendix  flernalis,  and  the  bodies  of 
the  lumbar  vertebrtE.  This  mufcle  is  attached 
to  the  flernal  appendix,  the  two  lowefl  true  ribs, 
and  the  edge  of  the  cartilages  of  all  the  falfe  ribs: 
poflcriorly  it  is  inferted  into  the  lumbar  ver- 
tebrae, by  two  columnsof  tlcfli, called  crura.  This 
mufcle  is  tendinous  in  the  middle,  and  flefliy 
about  the  edges.  It  is  covered  above  by  the 

pleura. 
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pleura,  and  below  by  the  peritoneum:  its  uf(^ 
will  be  more  particularly  explained  when  we 
treat  of  Refpiration.  It  has  three  perforations  ia 
its  pofterior  part;  that  on  the  right  gives  pafT- 
age  to  the  vena  cava ; the  oefophagus  pafTes 
through  that  on  the  left;  and  the  aorta,  vena 
azygos,  and  thoracic  du6l  pafs  through  the  pof- 
terior foramen. 

The  parietes  of  the  abdomen  are  formed  by 
five  pairs  of  mufclcs:  thefe  are  — 


THE  OBI.IQUUS  EXTERN  US,  OBLIQUUS  MAGNUS, 
or  COSTO-ABDOMINALIS. 

'This  mufcle  arifes  from  the  eight  laft  ribs  by 
as  many  digitations,  and  is  inferted  into  the  crert: 
of  the  os  ilium  and  os  pubis.  Its  fibres  defeend 
from  without  inwards. 

THE  OBLIQUUS  INTERNUS,  OBLIQUUS  PARVUS, 
or  ILIO  ABDOMINALIS, 

Arifes  from  the  ere  ft  of  the  os  ilium  and  os 
pubis.  It  is  inferted  into  the  edges  of  all  the 
falfe  ribs,  and  even  the  lafi;  true  one,  and  the 
fiernal  appendix.  Its  fibres  defeend  from  within 
outwardly. 


THE  RECTUS  ABDOMINIS,  OT  PUBO-STERNALIS, 

Is  attached  to  the  fuperior  part  of  the  pubis. 
It  is  inferted  into  the  three  laft  fterno-verte- 

bral 
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bral  ribs,  into  the  firft  vertebral  rib,  and  the  ap- 
pendix flernalis,  by  four  digitations.  This  muf- 
cle  in  its  pafTage  is  covered  with  an  aponeurotic 
Iheath  produced  from  the  oblique  mufcles.  It  is 
even  inferted  intofomepointsof  that  (heath.  This 
occafions  the  formation  of  feveral  tendinous  tranf- 
verfe  lines,  which  are  generally  four  in  number. 

THE  PYRAMIDALIS,  Gr  PU  BO-U  MB  I L I C AL  IS, 

Arifes  likewife  from  the  fuperior  part  of  the 
pubis,  and, dirninifhing  much  in  breadth  as  it 
afeends,  is  inferted  into  the  linea  alba,  near  the 
umbilical  ring. 

THE  TRANSVERSALIS  ABDOMINIS,  Gr  LUMBC- 
AB  DOM  IN  A LIS, 

Is  affixed  at  one  part  by  a broad,  thin,  and 

almod  aponeurotic  tendon,  to  the  tranfverfe  and 

fpinous  proceffes  of  the  four  fuperior  lumbar 

vertebra;,  and  extends  its  fibres  almofl:  traiif- 
% 

.verfely  to  the  linea  alba. 

The  redli  and  pyramidalcs  bend  the  trunk 
forward.  The  obliqui  have  the  power  of  in- 
clining it  laterally;  finally,  the  tranfverfe  muf- 
cles a(ft  upon  the  parietes  of  the  abdomen  like  a 
girth,  and  comprefs  it  on  every  fide. 

B.  In  other  Mammiferoiis  Animals. 

The  tnufclcs  of  the  ribs  exhibit  no  remarkable 

dillercntc  in  the  other  orders  of  mammalia. 
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Thofe  of  the  lower  belly  differ  fomewhat  from 
the  fame  mufcicsin  maA  as  to  their  proportional 
length.  This  difference,  however,  is  more  per- 
ceptible in  the  retli  and  pyramidales i' iov  in  the 
farcophaga  the  rccfi  often  extend  to  the  an- 
terior extremity  of  the  fternum,  and  then  the 
pyramidales  are  generally  wanting. 

The  diaphragm t in  bats,  has  two  very  ftrong 
crura,  which  form  a kind  of  flefliy  feptum,  placed 
longitudinally  on  the  fpine  within  the  abdo- 
men. 

In  the  article  on  Generation,  we  fliall  deferibe 
the  mufcles  peculiar  to  the  abdominal  bag  of  the 
didclphis  Qx  opojfum. 

C.  In  Bird^. 

The  fcalenus  differs  in  no  refpcvn  from  the 
levatores  cojlarum,  which  extend  from  the  trnnf- 
verfe  proceffes  of  each  vertebra,  to  the  anterior 
edge  of  each  rib.  The  fuperior  layers  are  the 
thickeft,  and  they  become  very  thin  at  the  lall 
ribs. 

The  internal  and  external  intercojials  have  alfo 
an  oppofite  direffion  in  their  fibres,  but  they  oc- 
cupy only  the  intervals  between  the  bend  of  the. 
articulations  and  the  angular  proceffes,  except  in 
the  lall  ribs,  which  have  no  proceffes,  and  where 
thofe  mufcles  are  found  both  on  the  anterior  and 
pofterior  parts. 

The  triangularis  Jlcrm  comes  from  the  fuperior 
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J|nd  lateral  part  of  the  flernum,  and  proceeds 
to  the  edge  of  the  fecond  articulation  of  the  firft 
Berno-vcrtebral  rib.  It  there  fends  off  other 
fibres,  which  are  inferred  in  the  fccond  and 
following  ribs.  Thefe  fibres  become  gradually 
thinner,  and  their  diredlion  is  nearly  parallel  to  ' 
the  axis  of  the  body  of  the  bird. 

There  is  no  diaphragm  in  birds. 

Their  abdomen  is  covered  with  three  layers  of 
mufcles,  which  are  all  tranfverfe,  though  their 
fibres  have  different  obliquities. 

That  which  is  analogous  to  the  ohliqtius  exler- 
7IUS  has  its  fibres  tranfverfe.  It  is  attached  to  the 
crefi:  of  the.illium,  covers  the  elongations  of  the 
Itcrnum,  and  is  inferred  into  the  fecond  or  third 
rib.  Its  pofierior  aponeurofis  is  very  thin;  that 
which  unites  it  to  its  fellow  is  very  firong. 

The  obliqiius  internus  is  entirely  flefliy,  and  is 
not  quite  fo  broad  as  the  preceding.  It  arifes 
from  the  pofierior  edge  of  the  lafi  rib,  and  is 
inferted  into  the  anterior  edge  of  the  os  ilium. 

The  mufcle  analogous  to  the  travfvcrfalis 
forms  the  third  layer.  Its  tranfverfe  fibres  arc 
fomewhat  divided,  and  as  it  were  fafciculated ; 
it  has  the  fame  infertions'as  the  preceding. 

Both  the  mujciili  refit  and pyramidalcs  arc  want- 
ing. 

I).  In  Bcptilcs. 

Ill  the  frog^  which  wants  ribs,  and  the  tortoife^ 
where  they  arc  immoveable,  the  mufcles  which 
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ufually  have  their  infcrtions  in 'them,  are  in 
thofe  animals  extended  to  other  parts. 

Thus,  in  the  torioifcy  whofe  breajl-plate  oc- 
cupies the  place  of  the  abdominal  mufcles,  they 
are  infertcd  into  the  pelvis,  which  they  move. 

With  refpeih  to  thofe  animals,  one  very  re- 
markable obfervation  may,  in  general,  be  made: 
— It  appears  that  the  very  fingular  fliape  of  the 
mufclcs  and  bones  depend  upon  each  other. 
Indeed,  as  the  mufcles  are  not  placed  upon  the 
bones,  they  have  not,  if  we  may  be  allowed  the 
cxprelTion,  fifliioned  them  j and  the  want  of  mo- 
tion in  the  bones,  which  has  given  an  unnatural 
figure  to  the  trunk,  has  alfo  given  to  the  mufcles 
other  forms  and  other  ufes. 

The  abdominal  mufcles  of  the  frog  prefent 
nothing  peculiar,  except  that  the  fkin  does  not 
adhere  to  their  furfaces,  and  that,  inflead  of 
being  inferred  into  the  rib,  they  are  faftened  to 
the  fternum  by  a ftrong  aponeurofis. 

The  fame  obfervations  may  be  made  with 
refped;  to  the  falamanders, 

E.  lu  Fijhes. 

The  fpaces  between  the  ribs  are  filled  up  b^ 
fiiort  oblique  fibr-.us  mufcles,  analogous  to  the 
intercoftals  ; but  the  great  lateral  mufcles,  which 
are  inferred  alfo  into  the  ribs,  move  them  all  at 
once,  fomewhat  in  the  fame  manner  as  they  adr 
upon  the  vertebrje  of  the  tail. 

VoL.  I. 
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Article  V. 

Of  the  ]\Ioiions  of  the  Head  upon  the  Spine. 

The  head  may  be  confidered  under  two  points 
of  view.  I ft.  As  an  offeous  cavity,  which  con- 
tains and  preferves^  the  brain  and  the  principal 
organs  of  fenfe;  this  is  the  view  we  ftiall  have 
to  take  of  it  in  the  fecond  part  of  the  courfe. 

2d.  As  a mafs  more  dr  lefs  weighty,  articu- 
lated with  the  neck,  and  capable  of  being  moved 
upon  it  in  different  direclions.  In  this  latter 
refped;  it  now  claims  our  attention. 


A.  In  Alan. 

The  human  head  is  compofedof  two  parts  : firft, 
an  oval  cafe,  called  the  cranium^  the  top  and  fides 
of  which  have  almoft  the  fame  convexity,  but 
the  inferior  furface  is  more  plain,  and  tends  ob- 
liquely fprward, -the  pofition  of  the  body  being 
fuppofed  ered:.  Beneath  the  anterior  portion 
of  this  divifion  of  the  cranium,  is  placed  the 
fecond  part  of  the  head,  which  we  call  the 
face.  The  form  of  this  part  is  nearly  prifmatic; 
the  bafe,  \yhcre  the  palate  is  fituated,  is  para- 
bolical ; the  face  is  dircdly  croffed  from  the 
anterior  to  the  poftcrior  part  by  the  canal  of  the 
iiojlrils  ; and  in  front,  towards  the  upper  }iart,  it 
is  enlarged  to  make  room  for  the  orbits,  A kind 

of 
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of  branch,  which  fprings  from  each  fide,  and 
which,  running  backward,  rejoins  the  cranium, 
is  called  the  "zygomatic  procefs.  Beneath  the 
place  where  this  joins  the  cranium,  is  the  articu- 
lation of  the  lower  jazv,  which,  wdth  the  cylin- 
drical part  above  mentioned,  completes  the  face. 
One  of  the  charad:eriflics  peculiar  to  man  is, 
that  the  jaw'S  projecfl  very  little  before  the  fu- 
perior  and  anterior  part  of  the  cranium,  which 
we  call  the  forehead. 

We  fliall  not  here  enter  into  a minute  detail  of 
the  holes,  futures,  eminences  and  depreffions  of 
all  the  different  parts  of  the  head,  but  return  to 
them  in  a fubfequent  article. 

The  part  of  the  inferior  furface  of  the  cranium, 
fituated  farther  back  than  the  face,  is  called 
the  occiputy  or,  more  particularly,  the  bafis  of 
the  cranium.  The  occiput  has  an  irregular 
convexity,  of  a different  curvature  from  that 
of  the  cranium,  and  is  feparated  from  it  be- 
hind by  a projeefling  line,  reprefenting  two 
arches  of  circles,  which  are  called  the  occipital 
arches. 

The  lateral  extremities  of  this  line  exhibit 
each  a large  tuberofity,  called  the  7nafloid  procefs^ 
which  is  fituated  behind  the  hole  of  the  ear,  but 
fomew'hat  lower.  At  the  internal  part  of  its 
bafe  is  a deprelTion  called  the  7naJioid  groove. 
Exadlly  between  the  tw’O  maftoid  procelfes  is 
the  forameit  7nagnum'y  which  affords  a paflTage 
to  the  fpinal  marrow,  in  its  progrefs  from 
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the  cranium  into  the  common  canal  of  the 
vertebra?. 

Theofiepus  p^irt,  lituated  before  this  foramen, 
and  at  the  ppltcrior  bafe  of  the  femi-cylinder, 
which  fprms  the  face,  is  called  the  cuneiform  or 
bafilary  procefs. 

A ftraight  projeefling  line  extends  from  the 
middle  of  the  occipital  arch  to  the  edge  of 
the  foramen.  It  is  called  the  /pine  of  the  occiput, 
and  its  pofterior  extremity  forms  an  eminence 
called  the  occipital  iuberofity. 

The  head  is  articulated  to  the  top  of  the  firfl: 
vertebra,  in  fuch  a manner  that  the  canal  of  the 
latter  correfponds  with  the  foramen  magnum. 

This  articulation  is  formed  by  two  prominent 
furfaces,'  fituated  on  the  anterior  edges  of  the 
foramen  magnum,  and  turned  fomewhat  forward 
and  outward. 

Thefe  eminences  are  called  the  occipital  con- 
dyles ; they  are  received  by  two  correfpondent 
cavities  of  the  atlas,  and  with  it  form  a gingli- 
mus,  that  permits  no  perceptible  mption  of  the 
head,  except  forward  and  backward. 

The  atlas  is  articulated  in  the  fame  manner  by- 
two  lateral,  and  fomewhat  anterior  furfaces,  to 
the  a^is  or  dentata.  Thefe  furfaces  being,  how- 
ever, more  plain,  permit  a rotatory  motion  to  the 
atlas  and  head,  upon  the  axis^  whence. that  ver- 
tebra derives  its  name. 

The  anterior  part  of  this  fecond  vertebra  pro- 
duces a procefs  which  rifes  behind  the  anterior 

part 
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part  of  the  atlas,  and  joins  it  by  an  articular  fur- 
face.  It  has  been  compared  to  a tooth,  and 
called  odontoid. 

' The  reft  of  the  rotatory  motion  of  the  head  is 
performed  by  the  twifting  ot  the  cervical  part  ot 
the  fpine. 

Finally,  the  motion  which  inclines  the  head  to 
the  right  and  left,  though  partly  performed  by 
the  articulation  of  the  occiput  to  the  atlas,  is 
principally  effedled  by  the  five  lower  cervical 
vertebrae,  the  articular  furfaccs  of  which,  being 
turned  direftly  backward,  admit  of  much  free- 
dom in  the  lateral  diredlion. 

Several  ligaments  ftrengthen  this  articulation, 
and  fticilitate  its  mqvements.  Some  unite  the 
arches  of  the  atlas  to  the  occiput,  and  form  two 
ftrong  membranes  ; others  furround  the  condyles 
at  their  articulation  with  the  atlas,  and  form  a 
capfular  ligament.  Befides,  a ligament  proceeds 
from  the  top  of  the  odontoid  procefs,  and  is 
inferted  into  the  anterior  border  of  the  foramen 
magnum,  determining  the  axis  of  morion.  There 
are  alfo  lateral  ligaments  ; and  finally,  left  this 
procefs  fliould  injure  the  fpinal  n.arrow  contain- 
ed in  the  vertebral  canal,  there  is  a ligament 
fituated  tranfverfely  in  the  interior  part  of  the 
ring  of  the  atlas,  which  retains  it  in  its  place. 

The  polition  of  the  two  condyles,  upon  which 
the  head  refts,  is  fuch  that  they  nearly  bifecl  a 
line  drawn  from  the  moft  projeding  part  of  the 
occiput  to  the  dentes  incifores.  The  con-' 
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fequence  of  this  difpofition  is,  that,  in  the  ereft 
polition,  the  head  is  in  equilibrium  upon  the 
fpine. 

The  plane  of  the  foramen  magnum  is  nearly 
perpendicular  to  that  of  the  eyes,  and  parallel  to 
that  of  the  palate;  on  which  account  the  eyes 
and  mouth  are  both  diredled  forward  when  we 
Band  upright. 

Thefe  two  difpofitions  take  place  completely 
in  the  human  fpecies  alone.  Even  the  Negroes 
have  the  anterior  part  of  the  line  above  men- 
tioned longer  than  the  pofterior,  becaufe  their 
jaws  are  fomewhat  elongated. 


B.  In  other  Mammiferous  Animals. 

In  the  orang-ouiangy  the  jaws  are  not  only  more 
elongated,  but  the  occipital  hole  feems  to  retire 
backward,  and  afeend  along  the  pofterior  furface 
of  the  cranium,  fo  that  its  plane  forms  an  angle 
of  60°  only,  with  that  of  the  orbits. 

This  elongation  incrcafes,  in  quadrupeds,  in 
proportion  as  they  recede  from  man.  The  jaws, 
at  laft,  not  only  conditute  three-fourths  of  the 
head,  but  the  cuneiform  procefs  being  pro- 
longed, the  foramen  and  the  furface  of  the  occi- 
put are  gradually  removed  backward  and  up- 
ward: at  laft  their  pofition  is  no  longer  below, 
but  behind  the  head  ; and  the  plane  of  the  fora- 
men, forming  angles,  more  and  more  acute,  with 
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the  plane  of  the  orbits,  becomes  parallel  to  it, 
and  at  length  no  longer  interfeds  it  below,  but 
above  the  head. 

This  accounts  for  the  difference  of  the  di- 
rection of  the  head  in  quadrupeds,  which  is  fo 
great,  that,  were  the  fpine  vertical,  the  head  could 
not  be  preferved  in  equilibrio,  unlefs  the  eyts 
were  turned  backward,  and  the  mouth  upward. 

When  handing  upon  the  four  ieet,  the  head  of 
a quadruped  is  not  retained  upon  the  fpine  by 
its  own  proper  weight,  but  by  the  mufcles  and 
ligaments  only;  particularly  that  ligament  called 
the  ccrvicalj  which  rifes  from  the  fpinous  pro- 
cefies  of  the  vertebrae  of  the  neck  and  back,  and 
is  inferted  into  the  fpine  of  the  occiput. 

As  man  has  no  need  of  this  ligament  in  his 
ordinary  pofition,  it  is  in  him  fo  weak  that 
many  anatomills  have  denied  itsexihence. 

Quadrupeds,  on  the  contrary,  have  it  hrongcr 
in  proportion  as  the  head  is  larger  or  longer. 
In  the  horfcy  its  infertion  into  the  vertebra  of  the 
back  is  as  broad  as  two  hands,  and  it  is  fallened 
by  ftraps  to  three  or  four  of  the  vertebrae  of  the 
neck.  The  Carnivora  have  it  fomewhat  lefs; 
but  in  the  elephant  it  is  largeft  of  all,  and  is 
there  inferted  into  a particular  depreflion  of  the 
occiput.  H\\Qmole  has  this  ligament  odified  in  a 
great  meafure,  as  it  .is  employed  not  only  inraif- 
ingthe  head,  butalfo  confiderablemaffes  of  earth. 

In  the  inferior  mammalia,  the  occipital  furface 
of  the  cranium  making  a much  more  acute  dngle 
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■with  the  vertex  than  it  does  in  man,  the  occi- 
pital arches  become  more  diftindl  and  pointed; 
and  they  afTume  different  figures  in  different 
fpecies.  The  mafioid  proceffes  always  preferv- 
ing  the  fame  inclination  to  the  plane  of  the 
palate,  gradually  diminifli  the  angle  which  they 
make  with  the  occipital  furface,  till  they  finally 
arrive  at  the  fame  plane. 

In  monki'es  in  general  the  mafioid  proceffes 
are  nearly  obliterated.  In  all  thefe  fpecies  which 
have  the  jaw  elongated,  and  ftrong.  canine  teeth, 
the  occipital  arches  form  a projedling  ridge. 
Such  in  particular  is  the  cafe  with  the  Chineje-- 
apCy  Barbary-apey  cynocephaliiSy  bare-lipped~apey 
baboon,  mandril  and  pongo. 

The  bat  has  the  bafis  of  the  cranium,  as  it  were, 
curved,  and  the  great  foramen  fituated  on  the 
pofterior  part.  The  tranfverfe  proceffes  of  the 
firft  vertebra  are  flat  on  the  fides.  The  pro- 
ceffes enclofing  the  organs  of  hearing,  which 
are  very  large,  and  as  it  were  inflated,  exhibit  a 
large  projection  at  the  bafe  of  the  flcull. 

The  bafe  of  the  cranium  and  the  occiput  are 
deprived  of  proceffes  in  the  mole. 

The  beavy  and  in  general  all  the  large  Sarco- 
phaga,  have,  at  the  poflerior  furface  of  the  head, 
projeffing  ridges,  in  a diredion  almoft  perpen- 
dicular to  the  foramen  magnum;  the  tranfverfe 
proceffes  of  the  atlas  are  alfo  very  large. 

The  lioHy  the  tiger y the  zvolf,  and  the  fox,  have 
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the  occipital  protuberance  very.prominent ; their 
heads  are  almoft  triangular  behind. 

In  the  Rodentia the  face  is  very  long:  the  crani- 
um is  alfo  elongated,  and  rounded  above,  and  flat 
below ; the  articulation  behind,  and  the  tranf- 
verfe  procelTes  of  the  atlas,  are  enlarged. 

The  cranium  of  i\\g  ant-eater  is  round,  and  has 
no  projc(fl:ing  procefles,  though  the  face  is  coni- 
cal, and  very  long. 

The  elephant  has  the  head  truncated  almofl: 
vertically  behind.  The  occiput  is,  as  it  were, 
fquare,  and  the  condyles  are  at  the  poflerior  ex- 
tremity. The  place  of  the  occipital  prbtube- 
rance  is  occupied  by  a conliderable  depreflion, 
in  which  there  is  a longitudinal  ridge  for  the  in- 
fertion  of  the  cervical  ligament. 

In  the  hogi  the  occipital  tuberofity  is  large, 
with  depreflions,  and  almolf  perpendicular  to 
the  condyles. 

The  rhinoceros  has  the  occiput  more  oblique, 
and  the  atlas  as  broad  as  the  head. 

The  Solipedaand  Ruminantia  have  the  tranf-' 
verfe  procelfes  o*f  the  atlas  flatted,  and  turned  for- 
ward, and  the  maftoid  procelfes  elongated.  The 
motion  of  the  head  forwards  and  to  the  tide  is  there- 
fore much  circumferibed  by  this  conformation. 

Finally,  the  Cetacea  have  a broad  atlas  anchy- 
lofedwith  the  axis.  Two  articular  depreflions  cor- 
refpond  with  the  largecondyles  of  the  occiput. The 
articulation  is  formed  at  its  poflerior  extremity. 

C.  In 


234  L.III.  Bones  and  Muscles  of  the  Trunk. 


C.  In  Birds. 

The  head  of  birds  is  fo  conftrudled  as  to  per- 
form very  evident  motions  upon  the  vertebral 
column.  It  is  always  articulated  behind,  by  a 
lingle  condyle,  or  hemifpherical  tubercle,  lituated 
at  the  lower  part  of  the  foremen  magnum.  This 
tubercle  is  received  into  a correfpondent  de- 
prefTion  in  the  body  of  the  firft  vertebra. 

Hence  there  is  not  only  a more  extenfive 
vertical  motion,  but  likewife  a horizontal  rota- 
tory motion.  Indeed  we  often  fee  birds,  when 
they  wiflt  to  fleep,  turn  their  heads  fo  as  to  place 
their  bill  between  their  wings;  but  no  quadru- 
ped can  put  his  fnout  in  that  pofition. 

The  maftoid  procefles  is  prolonged  in  a pro- 
minent ridge,  running  downward  and  forward 
towards  the  middle  line,  where  it  joins  that  from 
the  oppofitc  fide. 

The  occiput  is  round  in  thofe  that  have  fliort 
bills,  but  it  is  flattifli,  and  exhibits  a kind  of 
crefl;  in  thofe  that  have  the  beak  long. 

In  the  cormorant^  the  occipital  protuberance 
fupports  a long  triangular  bone,  which  feems  to 
be  produced  by  the  ofTification  of  the  cervical 
ligament. 

The  firft  vertebra  in  birds  is  a fimplc  ofieous 
ring,  a little  more  thick  on  the  anterior  part.  It 
articulates  above  with  the  occipital  condyle,  and 
below  by  a flat  fui  face  with  the  fecond  vertebra. 

Thcfecond  vertebra  in  birds  bears  a tooth-like 
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procefs  on  the  upper  fide,  but  it  is  very  fhort,  and 
proportioned  to  the  height  of  the  ring  of  the  atlas. 

D.  In  Reptiles. 

The  articulation  of  the  head  of  reptiles  is 
confiderably  behind;  but  the  motions  vary  in 
different  fpecies. 

In  the  crocodile  there  is  only  one  condyle, 
fituated  at  the  under  fide  of  the  foramen  magnum; 
the  atlas  is  formed  of  two  portions ; the  poffcrior 
is  fliapcd  like  the  fegment  of  a ring;  the  ante- 
rior, which  is  tliicker,  receives  the  condyle,  and 
is  articulated  to  thelccond  vertebra:  thercaretwo 
lateral  procefles,  long,  ffat,  and  turned  backward, 
which  I'upply  the  place  of  tranfvcrfe  proceffes. 

The  odontoid  procefs  of  the  fecond  vertebra  is 
Ihort  and  thick;  it  is  articulated  within  a cavity 
in  the  body  of  the  atlas.  This  fecond  vertebra  has 
tranfverfe  proceffes  limilar  to  thofe  of  the  firff. 

All  other  lizards  have  nearly  the  fame  con- 
formation ; but  the  condyle  feems  divided  in  tw'o 
by  a longitudinal  fuperficial  furrow. 

The  tortoifes  have  likewife  only  one  condyle. 
In  the  land  fort  it  is  prolonged,  and  divided  into 
two,  as  it  is  in  the  lizards.  In  the  marine 
fpecies  it  prefsnts  three  articular  faces,  like  a 
trefoil  leaf.  As  this  condyle  penetrates  deep 
into  the  correfpondent  cavity  of  the  atlas,  the 
lateral  motion  of  the  head  is  much  confined. 
The  other  motions  of  the  head  of  the  tortoife  are 
thofe  of  projedion  and  retradion ; they  depend 
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upon  the  flexion  and  extenfion  of  the  cervical 
vertebrae*  and  have  been  deferibed  already. 

The  /'ro£-,  the  toad,  and  the  Jalamandcr,  have 
the  head  articulated  by  two  condyles  upon  the 
firfl:  vertebra,  which  is  almofl:  immoveable. 

Serpents  have  three  furfaces*  in  the  manner 
of  a trefoil,  clofe  together,  upon  one  condyle, 
beneath  the  occipital  foramen.  The  head  is 
not  more  moveable-on  the  atlas,  than  the  reft  of 
the  vertebrae  are  upon  each  other. 


E.  In  Fijhes, 

The  occiput  of  fifhes  appears  like  a Vertical 
truncation  of  the  cranium.  'The  tubercle  by 
which  it  is  united  to  the  vertebrae  is  Angle,  and 
placed  below  the  occipital  foramen.  This 
union  is  effecled  by  the  intervention  of  car- 
tilages with  flat  or  concave  furfaces,  fo  that  the 
motion  is  much  confined  on  every  fide.  The 
fuperior  part  of  the  occiput  in  fome  fpecies  pre- 
fents  flat  and  very  prominent  lateral  procefTes, 
and,  in  particular,  a longitudinal  fpine,  which 
terminates  above  the  forarnen  magnum. 

The  balls  of  the  cranium,  in  moft  kinds,  is 
only  formed  by  a longitudinal  ridge,  more  or 
kTs  round. 

Jn  fome  fpecies,  fuch  as  the  whithif:,  the 
perch,  i\\Q  fill mon,  &c.  the  occipital  protuberance 
is  very  long,  and  ftiarp-cdgcd. 
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The  Jharks  and  rays,  have  their  heads  articulated 
with  the  vertebral  column,  by  two  condyles; 
but  this  articulation  is  almoft  immoveable,  and 
is  made  fecure  by  ligamentous  fibres. 

4 

'•T'  ■ 

Article  VI. 

■ 

Of  the  Mufcles  of  the  Head. 

A.  In  Man. 

The  mufcles  which  move  the  human  head 
arife  from  the  firft,  the  fecond,  or  from  feveral 
other  cervical  vertebrae. 

Thofe  that  arife  from  the  atlas  are, 

1.  THE  rectus  capitis  POSTICUS  MINOR,  OT 
atloido-occipitalis, 

Rifes  from  the  fpinous  procefs  of  the  firft 
vertebra,  and  is  inferred  into  the  middle  of  the 
polTerior  edge  of  the  foramen  magnum.  It 
draws  the  occiput  diredily  backward,  and 
moves  the  head  upon  the  atlas. 

S.  the  rectus  capitis  anticus  minor,  or 
trachelo-sub-occipii;alis. 

% X 

This  little  mufcle  arifes  from  the  anterior 
annular  part  of  the  atlas,*and  is  inferred  into  the 
cuneiform  procefs.  The  motion  it  produces  is 
- . diredly 
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direcflly  the  oppofite  of  the  preceding  : it  bends 
the  head  forward  and  downward. 

3.  THE  RECTUS  CAPITIS  LATERALIS,  Or 

MASTOIDO-ATLOIDEUS. 

This  mufcle  arifes  from  the  tranfvcrfe  procefs 
of  the  atlas,  and  is  inferred  into  the  maftoid 
procefs  of  the  fame  fide : it  bends  the  head  a 
little  towards  the  flioulder. 

4.  THE  OBLIQUUS  CAPITIS  SUPERIOR,  Or 

ATLOIDO-SUB-ilASTOIDEUS. 

This  mufcle  arifes  from  the  fame  procefs  as 
the  preceding,  and  afcends,  internally,  towards 
the  pofterior  edge  of  the  foramen  magnum,  juft 
by  the  maftoid  procefs.  Its  action  produces  a 
flight  rotation  of  the  head  upon  the  axis,  at  the 
lame  time  that  it  brings  it  backward. 

. The  mufcles  which  originate  from  the  fccond 
■vertebra,  are  only  two. 

1.  THE  RECTUS  CAPITIS  POSTICUS  MAJOR, 
or  AXOIDO-OCCIPITALIS. 

This  mufcle  arifes  from  the  fpinous  proccflcs 
of  the  axis,  and  is  inferred  into  the  occiput  over 
the  ref/us  capitis  pojliciis  minor.  It  covers  that 
mufcle,  and  participates  in  its  operation,  caufing 
however  a ,morc  decided  motion  of  the  head 
backwards. 


2.  THE 
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S.  THE  OBLIQUUS  CAPITIS  INFERIOR,  or 
AXOIDO-ATLOIDEUS, 

Arifes  from  the  fame  fpinous  procefs,  and  pro- 
ceeds outwardly  towards  the  tranfverfe  procefs 
of  the  atlas,  into  which  it  is  inferted  ; this  is, 
therefore,  rather  a mufcle  of  the  fpinc  than  of 
the  head.  It  turns  the  atlas  upon  the  axis, 
thus  producing  the  lateral  motion  of  the  firft 
cervical  vertebra. 

There  are  five  mufcles  of  the  head,  proceeding 
from  the  other  cervical  vertebra.*. 

1.  THE  COMPLEXES  MAGNUS,  Or  TRACHELO- 

OCCIPITALIS, 

Arifes  by  digitations  from  the  tranfverfe 
procefles  of  the  four  laft  cervical  and  three  firft 
dorfal  vertebrae.  It  paffes  over  the  back  of  the 
neck,  in  its  way  to  its  infertion  in  the  occiput, 
above  all  the  preceding.  It  is  clofely  united,  by 
its  lower  furface,  'with  another  called  the  biven- 
ter. This  mufcle  is  evidently  an  extenfton,  or  a 
flexor  of  the  head  backward. 

2.  THE  BIVENTER  CERVICIS,  Or  TRACHELO- 

DORSALIS. 

This  mufcle  arifes,  in  like  manner,  by  digita- 
tions from  the  tranfverfe  procelTes  of  five  ver- 
tebrae of  the  back,  from  the  fecond  to  the  fixth, 
and  from  the  fpinous  procefs  of  the  firft.  It  is 

, inferted 
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infcrted  into  the  occiput,  above  the  preceding 
mufclc,  to  which  it  is  limilar  in  ufe.  Its  middle 
being  narrow  and  tendinous,  it  has,  frorn  that 
circumftance,  obtained  the  name  of  biventer, 

3.  THE  COMPLEXUS  MINOR,  Or  TRACHELO- 
MASTOIDEUS, 

Arifes  by  digitations  from  the  tranfverfe  pro- 
cefies  of  the  fix  lafl;  cervical  vertebrse,  and  three 
firft  dorfal,  and  afeends  along  the  neck  to  the 
maftoid  procefs,  into  which  it  is  inferred.  It 
receives,  near  its  infertion,  a long  flip  of  mufcle 
from  the  longifTimus  dorfi.  It  bends  the  head 
backw^ard,  turning  it  at  the  fame  time  a little 
.upon  its  axis,  when  it  afls  w'ithout  the  corre- 
, fpondent  mufcle  of  the  oppofite  fide  ; but  when 
thefe  mufcles  adt  together,  they  keep  the  head 
upright.  They  are  antagonifts  of  the  fterno- 
cleido-mafloideus. 

Thefe  three  mufcles  are  covered  by, 

s 

4.  THE  SPLENIUS  CAPITIS,  OV  CERVICO- 
MASTOIDEUS. 

This  mufcle  arifes  from  the  fpinous  procelTcs 
of  the  five  lafl:  cervical  and  two  firfl  dorfal  ver- 
tebrae. It  is  inferred  into  the  occipital  arch 
near  the  mafloid  procefs.  It  has  the  fame 
ufe  as  the  complexus  minor.  Its  external  part, 
which  rifes  from  the  two  next  dorfal  vertebrae, 
and  is  infcrted  into  the  tranfverfe  procclfes  of 
the  two  upper  cervical  vertebrae,  is  regarded  as 
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a mufcle  of  the  fpine,  and  has  been  named 
Jplenitis  colli. 

5.  THE  RECTUS  CAPITIS  AN'TICUS  MAJOR,  or 

TRACHELO-SUli-OCCI  PITAL13, 

Extends  along:  ihe  cervical  vertebric,  on  the 
fore  part,  from  the  fecond  to  the  lixth,  and  is 
inferted  into  the  cuneiform  procefs  of  the  occi- 
put. It  bends  the  head  forward. 

Certain  mufcics  upon  the  flioulder,  which  are 
inferted  into  the  head,  fuch  as  the  trapezius^ 
Jlerno-cleido-maftoideus,  the  mufcles  of  the  larynx, 
os  hyoides,  and  jazv,  all  acb  upon  the  head,  and 
might  be  demonllrated  here. 

* B.  In  other  Mammiferous  Animats. 

The  fmall  mufcles  of  the  head  are  found  in 
quadrupeds  as  well  as  in  man,  and  with  the  fame 
attachments  ; the  only  difference  is,  that  they 
increafe  in  magnitude  proportionally  with  the 
two  firft  vertebrse.  Except,  therefore,  in  the 
monkey  and  cetaceous  animals,  the  obliquus  capitis 
inferior,  and  re^us  capitis  pojlicus  major,  are  of 
very  confiderable  magnitude. 

In  general  the  biventer  cervicis  is  not  divided 
into  two  portions  by  an  intermediate  tendon. 
In  the  Carnivora  there  are,  throughout  its  whole 
length,  tranfverfe  tendinous  interfedions.  It 
lies  upon  the  complexus  magnus,  from  w'hich  it 
is,  however,  very  diftind;  fo  much  fo,  indeed, 
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that  thefe  animals  appear  to  have  three  com- 
plex! ; but  in  the  horje  it  is  completely  united  to 
the  complexus  on  the  upper  parts.. 

The  fplemus  is  inferted  into  the  cervical  liga- 
ment, in  thofe  animals  which  have  this  ligament 
confiderably  elevated  above  the  vertebrae.  It  is 
always  larger  than  in  man,  but  is  ftrongefl:  in  the” 
mole.  No  part  of  this  mufcle  is  attached  to  the 
tranfvcrfe  procelTes  of  the  cervical  vertebrae  in 
the  Carnivora.  Such  of  its  fibres  as  go  to  the 
maftoid  procefs,  are  inferted  there  by  a tendon 
common  to  them  and  the  complexus  minor.  In 
the  horjey  the  part  of  the  fplenius  which  belongs 
to  the  head  is  entirely  inferted  into  the  mafioid 
procefs  by  a thin  tendon  common  to  it  and  the 
complexus  minor,  which  receives  no  flips,  ex- 
cept from  the  third  cefvical  and  the  two  firft 
dorfal  vertebrae.  The  fplenius  furnifhes  befides 
three  flips  to  the  tranfverfe  procefles  of  the 
three  cervical  vertebrae  next  to  the  atlas.  The 
tendon  of  the  firft  is  common  to  it  and  the 
tranfverfalis  colli. 

' ( 

Y,  In  Birds. 

Birds  have  no  fplenius. Biventer  Ca-vicis 
is  completely  feparated  from  the  complexus. 
It  extends  from  the  middle  of  the  back  to 
the  occipital  arch,  its  two  bellies  arc  fimplc 
and  without  procefles.  Its  middle  tendon  is  very 
flender. 
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It  fcems  to  be  wanting  in  thofe  birds  which 
have  very  long  necks,  as  the  heron. 

The  complexus  magnus  is  only  inferted  into 
the  articular  proceffes  and  lateral  furfaces  of  a 
few  of  the  cervical  vertebrae  ; for  inftance,  the 
third  or  fourth,  or  perhaps  the  fecond  or  tliird. 

The  complexiis  minor  rifes  from  the  anterior 
fpines  of  the  third,  fourth  and  fifth  vertebrae,  or 
fometimes  from  the  fecond  and  third.  It  is  in- 
ferted into  the  occiput  more  outwardly  than  the 
preceding.  Thefe  three  pairs  of  mufcles  oc- 
cupy the  whole  arch. 

The  recli  poftici  are  three  in  number  in  birds. 

The  minor  and  major  are  analogous  to  thofe 
of  the  human  fpecics;  and  the  reSlus  pofticus 
maximusy  which  in  them  proceeds  like  wife  from 
the  fpinous  procefs  of  the  axis,  covers  the  other 
two. 

The  obliquHs  inferioryfeii  magnuSy  is  to  be  found, 
but  not  fiiperior. 

The  reSlus  lateralis  alfo  exifts  in  birds.  Final- 
ly, the  two  recti  antici  are  likewife  prefent;  but 
the  rectus  major  arifes  only  from  the  three  or  four 
firft  vertebrcE. 


D.  In  Reptiles. 

The  mufcles  of  the  head  of  the  tortoife  can- 
not be  deferibed  under  names  fimilar  to  thofe  of 
mammiferous  animals  and  birds,  becaufe  the 
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(liell  affords  infertions  to  the  greater  number 
of  them.  We  will  therefore  only  diftinguifh 
them  by  their  points  of  attachment.  Thus, 
on  viewing  the  back  part  of  the  neck,  we  re- 
mark— 

ifl.  At  the  anterior  part  of  the  back-fhell,  near 
the  angle  of  the  lunula,  a broad  mufcle,  which 
extends  to  the  lateral  and  poderior  parts  of  the 
head  into  which  it  is  inferred.  It  pulls  the  head 
backward. 

2d.  Beneath,  and  from  the  middle  of  the  an- 
terior lunula  of  the  back-fhell,  there  arifes 
another  mufcle,  which  is  thin  and  round,  and 
which,  in  feparating  from  that  of  the  oppofite 
fide,  forms  an  angle  like  the  letter  V;  it  is  in- 
ferred on  the  outfide  of  the  preceding  mufcle, 
and  has  the  fame  ufe. 

3d.  A mufcle  analogous  to  the  fplcntus  capitis 
rifes  from  the  fpinous  procelfes  of  the  fourth 
and  fifth  cervical  vertebrae,  by  diftindl  flips,  and 
is  inferred  into  the  occipital  arch.  Its  ufe  is  to 
raife  the  head. 

4th.  A mufcle  analogous  to  the  reHiis  major 
aaiictis,  rifes  from  the  inferior  tubercles  of  the  four 
vertebrae  next  to  the  atlas,  and  is  inferred,  flcfhy 
and  thick,  into  the  dcprcffion  of  the  cuneiform 
procefs  below  the  condyle. 

5th.  The  Irachclo-maflo'uiens  rifes  from  the  in- 
ferior tubercles  of  the  fccond  and  third  cervical 
vertebrae,  by  two  thin  aponeurotic  tendons.  It 

is 
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is  inferred,  by  a very  thick  and  entirely  flelliy 
portioji,  into  the  protuberance  that  anfwers  to 
the  niaftoid  procefs.  Its  ufe  is  to  bend  the  head 
laterally. 

6thk  Laflly,  at  the  fuperior  part  of  the  cervical 
fpinc  there  is  a fliort  mufcle  which  proceeds 
from  the  inferior  part  of  the  foramen,  formed 
by  the  temporal  foffa,  and  is  inferred  into  the 
fpinoiis  procelTes  of  the  firft,  fecond  and  third 
vertebrae  of  the  neck. 

On  viewing  the  neck  in  front,  we  obferve  the 
mufcle  analogous  to  the  Jlerno-cleido-maJloideuSt 
attached  to  the  flrong  aponeurofes  that  furround 
the  humerus  at  its  articulation  with  the  fca- 
pula.  The  lower  part  of  it,  for  one-third  of  its 
length,  can  only  be  fecn,  the  remainder  being 
concealed  by  a mufcle  compofed  of  tranfverfe 
fibres,  which  fupplies  the  place  of  the  viylo^ 
hyoideus,  and  platyfma-^myoides.  It  is  inferred 
into  a procefs  correfponding  to  the  maftoid.  Its 
ufe  is  to  draw  the  head  inwardly,  and  to  produce 
a fmall  elevation  of  the  flioulder. 

The  longus  capitis  arifes  from  the  third 
vertebra  of  the  back,  and  is  inferred  by  a 
flender  tendon  into  the  cuneiform  procefs  of 
the  occiput. 

The  frogs  have  very  few  of  the  mufcles  of  the 
head:  moft  of  thofe  which  are  inferted  in  it  arc 
employed  in  moving  the  fuperior  extremities, 
or  are  proper  to  the  vertebral  column. 

The  mufcle  analogous  to  the  obliquus  fuperior 
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arifes  from  the  firfl  tranfverfe  procefies  of  the 
fpine,  and  is  inferred  into  the  fuperior  part  of 
the  occiput : its  dire(flion  is  oblique  from  with- 
out inwards. 

Tliat  which  is  analogous  to  the  re&m  capitis 
anticus  minors  arifes  from  the  tranfverfe  procefs 
of  the  firfl:  vertebra,  and  is  inferred  into  the 
bafis  of  the  cranium,  below'  the  foramen  magnum. 

Thcfe  arc  the  only  two  mufcles  proper  to  the 
head  in  frogs;  They  are  fimilar  in  the  land- 
JaJamander. 

K.  In  Fijlies^ 

OfTeous  fiflies  have.no  particular  mufcle  de- 
fined to  move  the  head.  The  lateral  mufcles 
of  the  body  inferred  there  occafion  but  little 
fenfible  motion;  but  the  rays  have  three  mufcles 
affigned  to  that  purpofc,  which  w'c  think  neceflary 
to  point  out  in  this  place.  One  ferves  to  move 
the  head  upon  the  trunk,  the  others  to  raife  and 
lower  the  extremity  of  the  muzzle.  The  firft 
is  fituated  above  the  body  and  the  cavity  of  the 
branchiae.  It  is  faflened  to  the  fpinal  column, 
and  to  the  anterior  portion  of  the  bony  arch 
that  fupports  the  large  wings ; it  is  inferted  into 
the  poflerior  extremity  of  the  head,  which  it 
moves  upward  upon  the  fpine. 

With  refpeefl:  to  the  two  mufcles  of  the  muz- 
zle, the  fuperior  arifes  from  the  anterior  part  of 
the  girdle,  which  fupports  the  w’ings  or  fins  by  a 
fiiort  fldhy  portion,  the  final  I cylindrical  tendon 
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of  which  is  received  into  a mucous  fiieath:  this 
Iheath  paffes  with  the  tendon  above  the  bran- 
chite,  and  extends  to  its  infertion  at  the  bafe  of 
the  muzzle,  which  this  mufcle  moves  upward. 

The  inferior  is  fituated  on  the  lower  part  of 
the  body,  and  in  the  cavity  of  the  branchiae, 
whence  it  arifes  from  the  firft  cartilages  of  the 
vertebral  column.  It  extends  obliquely  out- 
ward, and  then  inward,  deferibing  a curve,  the 
convexity  of  which  is  external.  It  is  inferted, 
almoft  entirely  flclliy,  into  the  bafe  of  the  fnout, 
which  it  incurvates  or  bends  towards  the  belly. 
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LECTURE  FOURTH. 

foF  THE  ANTERIOR  EXTREMITY,  OR  PEC- 
TORAL MEMBER. 


Article  I. 

Of  the  Bones  of  the  Shoulder. 

A.  In  Man. 

The  human  fhoulder  is  formed  of  two  bones 
called  the  fcapula  and  clavicle. 

The  fcapiday  or  omoplate^  has  nearly  the  form 
of  a right-angled  triangle;  and  its  firuation^ 
when  at  reft,  is  fuch  that  one  of  the  Tides  is 
parallel  to  the  fpine. 

The  longeft  fide  points  obliquely  outward 
and  downward:  it  is  called  the  coflal  margin. 
The  fhorteft  Tide  is  iippermoft,  and  is  called  the 
cervical  or  Juperior  margin.  The  luperior,  an- 
terior, or  external  angle,  is  truncated,  and  forms 
an  oval  articular  furface,  on  which  the  head  of 
the  bone  of  the  arm  moves;  it  is  therefore  called 
the  humeral  angle.  Above  this  articulation  there 
AS  a projedtion  of  the  fuperior  margin,  w hich  is 

firft 
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firft  diredlcd  forward,  and  then  backward.  This 
is  called  the  coracoid  proccfs. 

On  the  convex  furface,  at  about  onc-third  of 
its  length  from  the  fuperior  margin  downward, 
a procefs  is  produced:  this  procefs  intcrfe^fts 
the  fcapula  tranfverfely,  and  is  called  the  /pi}te. 
It  is  elongated,  and  forms  a fiat  detached  projec- 
tion, which  extends  over  the  humeral  angle,  and 
is  called  the  acromion.  The  part  of  the  furface 
which  is  above  the  fpine  Is  called  fupra-fpinal, 
and  that  below  it  infra-Jpinal. 

The  clavicle  is  a long  and  ftrong  bone,  with 
a double  curvature,  fupported  at  one  extremity 
on  the  top  of  the  fternum,  and  at  the  other 
on  the  acromion.  The  latter  obeys  the  motions 
of  the  fcapula,  which  Hides  in  ever)'  direc- 
tion upon  the  pofterior  part  of  the  ribs,  to 
which  it  is  not  articulated,  but  only  attached  by 
the  mufcles.  Each  of  its  margins,  and  each  of 
its  angles,  is  therefore  capable  of  being  elevated, 
or  applied  clofer  to  the  ribs. 

The  human  fhoulder,  and  confequently  all  the 
reft  of  the  fuperior  extremity,  is  only  articulated 
to  the  other  parts  of  the  fkeleton,  by  that  end  of 
the  clavical  which  joins  the  fternum. 

Certain  ligaments  join  the  fcapula  to  the 
clavicle,  and  the  latter  to  the  fternum.  The  firft 
proceed  from  the  coracoid  procefs,  and  are  in- 
ferred into  the  end  of  the  clavicle  next  the 
acromion.  The  next  are  (ift.)  the  inter-clavi- 
cular,  which  conneefts  the  extremities  of  both 

clavicles 
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clavicles  behind  the  ftcrnum,  and  (2d.)  others 
which  arife  from  the  inferior  furface  and  palling 
obliquely,  are  inferred  into  the  cartilage  of  the 
firftrib.  Finally,  each  extremity  of  the  clavicle  is 
furnilhed  with  a capfular  ligament,  one  attached 
to  the  acromion,  and  the  other  to  the  flernum,  at 
their  articulations. 

B.  lu  other  Mammifcruus  Animals. 

The  fliouldcr  in  the  inferior  mammalia  differs 
from  that  of  man,  by  the  abfence  or  proportion 
of  the  clavicle,  and  the  form  of  the  fcapula. 

The  clavicle  of  the  Quadrumana  refcmbles 
that  of  man  : it  is  entirely  wanting  in  all  animals 
that  have  hoofs,  fuch  as  the  Pachydermata,  Rumi- 
nantia  and  Solipeda.  In  animals  with  nails,  there 
is  nothing  general  to  be  remarked.  Amongft  the 
Sarcophaga,  the  Cheiroptera,  (particularly  the 
bats,  in  which  this  bone  is  very  large  and  Frong,) 
the  Pedimana,  and  the  greater  part  of  the  Planti- 
grada,  namely  the  moles,  Jhrevjs,  and  bedge-hogs, 
have  it  pcrfcdl: ; the  others,  that  is  to  fay  the  Car- 
nivora, as  dogs,  eats,  zveafcls,  hears,  coatis,  racoons, 
otters, feats,  &c.  have  only  clavicular  bones  fuf- 
pended  in  the  flefh,  neither  touching  the  acro- 
mion norfternum;  and  even  thefe  are  entirely 
Wanting  in  fomc  individuals. 

The  clavicle  of  the  mole  is  particularly  re- 
markable on  account  of  its  thicknefs,  which  ex- 
ceeds its  length;  this  gives  it  a very  lingular 
n fliapc, 
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fhape.  It  is  connected  with  the  acromion  by  a 
ligament,  and  is  articulated  with  the  humerus 
by  a broad  furface. 

With  refpecft  to  the  Rodentia,  the  clavicle  is 
perfedl  in  the  fquirreUy  the  rats^  the  heavers ^ and 
the  porcupines-,  but  is  wanting  in  the  damans  and 
cavys.  Hares  have  the  clavicle  fufpended  in 
the  flefh. 

This  bone  is  found  in  feveral  of  the  Edentata, 
fuch  as  the  armadillos,  the  ant-eaters,  and  the 
Jloths,  In  the  laft,  at  the  llernal  extremity  it  is 
furnilhed  with  a procefs  which  forms  nearly  a 
right  angle  with  the  axis  of  the  bone.  But  the 
clavicle  is  quite  wanting  in  the  pangolins. 

The  Cetacea  have  no  velligc  of  the  clavicle. 

We  fee,  by  this  inveftigation,  that  the  clavicle 
is  found  in  all  animals  that  often  extend  their 
arms  or  anterior  feet  forward,  cither  to  feizc 
things,  as  the  monkey,  or  to  fly,  as  the  hat,  &c. 
That  it  is  w'anting  in  thofe  quadrupeds  that  ufe 
the  anterior  extremities  for  progreflive  motion 
only,  and  that  there  are  rudirrients  of  it  in  fuch  as 
hold  a middle  llate  between  thefe  two  orders. 

Indeed  the  clavicle  is  a very  flrong  arch,, 
which  reprelTes  the  arm,  and  prevents  it  from 
being  moved  too  far  forward  ; it  is,  therefore, 
found  double  in  birds. 

The  fcapula  of  the  monkieshtxs  the  fpinal  angle 
(which  anfwers  to  the  poflerior  fuperior,)  more 
obtufe,  and  confequcntly  thecppofitc  fldc  longer 

than  in  man.  This  renders,  the  fide  next  the 
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fpine  fliorter.  The  fame  conformation  is  ob» 
ferved  in  the  makis. 

In  the  Sarcophaga  the  fpinal  margin,  or  that 
next  to  the  fpine,  is  rounded  off,  which  con- 
formation alfo  renders  the  pofterior  angle  very 
obtufe-  The  fupra-fpinal  foffa  becomes  like- 
wife  nearly  as  large,  and  fometimes  even  larger 
than  the  infra-fpinal.  In  thofe  which  have  no 
clavicles  the  acromion  does  not  projedt  fo  far, 
and  there  is  another  eminence  pointing  back- 
wards almoft  perpendicular  to  the  fpine.  It  is 
alfo  found  in  the  hedge-hogs  and  Pedimana.  The 
coracoid  procefs  is,  for  the  moft  part,  wanting; 
it  is,  however,  found  in  the  hedge^hog,  the 
Cheiroptera,  and  the  Pedimana.  The.body  of  the 
fcapula  is  elongated  in  the  hedge-hog^  and  much 
more  fo  in  the  mole-,  in  the  latter  it  appears  to 
be  a long  bone,  with  no  mark  of  a fpine,  except 
towards  the  poflerior  margin,  and  before  the 
tubercle,  which  correfponds  to  the  acromion. 
This  bone  is  fo  placed  that  it  is  longitudinally 
parallel  to  the  fpinal  column. 

The  Cheiroptera  alone  have  the  fpinal  margin 
very  long,  and  the  poftcrior  angle  acute. 

In  the  Rodentia,  the  fcapula  has  generally  the 
fame  lhape  as  in  the  Sarcophaga ; for  in  them 
the  length  of  the  arcomion  depends  upon  the 
prefence  of  the  clavicle.  The  fame  rule  pre- 
vails with  ref|)C(fl  to  the  length  of  the  coracoid 
procefs. — The  hares  b^vc,  upon  the  acromion, 
another  long  projedion  riling  at  a right  angle, 

and 
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,'uid  turning  backward.  This  recurrent  procefs 
is  very  long,  and  rather  flender.  Towards  the 
pollerior  part  it  forms  a very  confpicuous  pro- 
jeefting  angle. 

The  Ruminantia  and  Solipeda  have  the  fcapula 
narrow  towards  the  back,  and  elongated  towards 
the  neck,  like  the  preceding  animals.  The  fpinc 
is  nearer  to  the  anterior  margin,  which  we  have 
named  cervical  or  fuperior  in  man.  It  appears 
truncated,  and  has  neither  acromion  nor  recur- 
rent procefs.  It  is  likewife  deftitute  of  any 
coracoid  procefs. 

The  hog  and  the  rhinoceros  exhibit  a ft ri king 
peculiarity  in  the  fpine  of  the  fcapula.  This 
fpine  is  almoft  eft'aced  near  the  humeral  angle, 
but  about  its  middle  there  arifes  a very  bold 
projefting  procefs,  inclined  towards  the  coftal 
margin. 

The  fcapula  of  the  elephant  is  rhomboidal  j 
the  fpine  terminates  in  two  large  proceffes,  one 
of  which  turns  forward  and  forms  the  acromion, 
and  the  other,  which  is  much  larger,  turns  back- 
ward. The  latter  refembles  the  recurrent  pro^ 
cefs  which  we  remarked  in  certain  Rodentia, 
efpecially  in  the  hare. 

Among  the  Cetacea,  the  dolphin  and  perpoife 
have  the  fpinal  margin  of  the  fcapula  rounded, 
and  very  large  : the  fpine  is  very  near  the  cer- 
vical margin,  and  cannot  be  diftinguifhed  from 
the  plane  of  the  infra-fpinal  foffa.  The  fupra, 
fpinal  folTa  has  a deep  hollow,  that  feems  to 
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proceed  from  a defedt  in  the  ofTification.  Above 
the  humeral  angle  there  is  a projcdling  plate, 
■w  hich  is  continued  with  the  fpine,  and  feems  to 
correfpond  to  the  acromion.  In  the  other 
mammalia  of  this  family  the  folTa  fupra-fpinalis 
is  Hill  lefs  diftind:. 

Wc  find  that  the  extent  of  the  fcapula,  in  the 
direction  parallel  to  the  fpine,  is  in  proportion 
to  the  violence  of  the  efforts  the  animal  has  to 
make  with  the  anterior  members ; becaufe  this 
configuration  affords  more  extenfive  attachments 
for  the  mufcles  that  conned  it  with  the  trunk. 
Thus,  in  man^  in  monkeySy  and  more  particularly 
in  hats  and  molest  it  approaches  neareft  to  that 
extreme  elongation  which  prevails  in  birds. 


C.  In  Birch. 

In  birds  the  fhoulder  is  compofed  of  three 
bones,  the  claviclcy  t\\c  fork,  and  the  fcapula. 

The  clavicle  is  a firaight  large  bone,  Hat 
before  and  behind.  It  is  articulated  by  a large 
and  fharp  head,  with  the  anterior  edge  of  the 
flcrnum  in  a correfponding  hollow,  in  which  it 
has  but  little  motion.  It  advances  forward,  and 
fomewhat  laterally,  it  is  then  enlarged,  and 
divided  into  fhort  proceffes.  I he  firfl  procefs, 
which  is  anterior,  inferior,  and  internal,  is  con- 
neded  to  the  fork  ; the  fecond,  which  is  pof- 
tcrior,  fuperior,  and  external,  is  articulated  to  the 
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Icapula,  and  with  it  forms  a cavity  into  which 
the  head  of  the  humerus  is  received. 

The  Jcapula  is  elongated  in  the  dirediion 
parallel  to  the  fpine,  and  is  very  narrow  on  the 
oppofite  fide.  It  is  often  pointed,  but  fome- 
times  truncated  on  the  pofterior  part,  and  always 
flat  and  deflitute  of  a fpine.  The  head,  or 
humeral  extremity,  becomes  thicker  at  its  junc- 
tion with  the  clavicle.  Outwards  we  obferve 
the  furface  which  thefe  bones  in  common  pre- 
fent  to  the  head  of  the  humerus,  and  inwardly 
a little  point  which  anfwers  to  the  extremity  of 
the  fork.  Between  thefe  three  bones,  however, 
there  is  flill  left  a fmall  vacancy  or  free  fpacc. 

The  forky  or  os  furciformey  is  Angle,  and  com- 
mon to  both  flioulders.  It  is  elaftic,  and  fhaped 
like  a V.  Its  point  is  turned  backw’ards,  and 
its  two  branches  fupport  the  humeral  heads  of 
the  two  clavicles.  By  its  elafticity  it  hinders 
them  from  doling  together  in  the  violent  efforts 
of  flying. 

Birds  of  prey  that  fly  by  day  have  the  fork 
very  fliort,  with  crooked  branches  ; their  con- 
vexity is  forward,  and  the  angle  of  union  round, 
and  feparate  from  the  flernum. 

No^iirnal  birds  of  prey  have  the  fork  weak, 
w ith  almofl:  ftraight  branches,  the  angle  obtufe 
and  clofe  to  the  fiernum. 

In  parrots  it  is  alfo  weak ; the  branches  are  con- 
vex outward,  and  the  angle  of  union  obtufe,  and 
removed  from  the  flernum, 
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In  the  Pafleres  the  bone  is  nearly  of  a parabolic 
figure,  with  the  angle  clofe  to  the  fiernum. 
However,  the  fwallozv  and  the  goat -fucker  mufl: 
be  excepted,  as  they  have  it  fmall,  like  birds  of 
^ prey. 

The  Gallinac  have  it  alfo  nearly  parabolic. 
The  angle  is  prolonged  in  a procefs  from  which 
a ligament  proceeds  to  fallen  it  to  the  keel  of  the 
ilernum,  which  in  thefe  birds  is  very  low. 

The  ciucksy  merganjersy  and  flamingos y have  the 
fork  refembling  birds  of  prey. 

'In  the  herons  and  cormorantSy  the  angle  of  the 
fork  is  articulated  with  the  fummit  of  the  keel 
of  the  fiernum.  It  is  united  to  it  by  ollifica- 
tion  in  the  cranes  and  florky  the  jabirii  and  pelican. 

The  two  branches  of  the  fork  arc  feparate  in 
the  oflrichy  and  each  anchylofed  with  the  clavicle 
and  fcapula  of  the  fame  fide.  Thefe  three,  there- 
fore, form  only  one  very  flat  bone,  with  an  open- 
ing near  the  extremity,  by  which  it  is  joined  to 
the  fiernum. 

In  the  ca[fozvary  no  fork  can  be  found  except 
a fort  of  procefs  at  the  internal  border  of  the 
head  of  the  clavicle,  which  is  merely  a rudi- 
ment. 

Thus  we  fee  that  the  os  fiircifonnc  is  the 
more  detached,  flronger,  and  more  clallic  in 
proportion  to  the  adlivity  of  the  bird  in  flying, 
and  the  ncccfllty  of  the  funeflions  of  that  bone. 
But  in  ihofc  birds  which  never  fly  it  can  fcarccly 
be  faid  to  cxifl,  and,  at  bell,  it  is  far  from  being 
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able  to  feparate,  by  its  rcfiltance,  the  heads  of 
the  clavicles  : in  fad,  there  remains,  in  birds 
of  this  kind,  only  the  veftige  of  it. 


D.  In  Reptiles. 

In  oviparous  quadrupeds  the  glenoid  cavity 
of  the  flioulder  is  partly  compofed  of  the  fcapula, 
and  partly  of  the  clavicle. 

The  fcapula,  which  is  elongated,  has  no  fplne: 
it  contrads,  and  becomes  thicker  towards  the 
neck. 

The  clavicle  is  fimple,  fliort,  and  flat,  and 
united  to  the  fternum  in  the  cncodiU  and  lizards. 
It  is  broad,  and  almofl  fquare,  in  the  iguana  and 
camel  ion.  In  the  tupinambis  it  is  oval,  and  very 
large  and  long  between  the  front  and  back,  and 
has  two  unoflified  parts. 

The  frog  and  toad  have  two  clavicles  to  each 
flioulder,  attached  to  the  two  extremities  of  the 
fternum.  The  fcapula  is  bent,  and  compofed  of 
two  articulated  pieces,  with  the  fuperior  one 
inclining  towards  the  fpine.  The  fame  con- 
formation obtains  in  the  Surinam  toad.  The 
anterior  clavicles  appear  to  correfpond  to  the 
os  furciforme  of  birds.  The  clavicle,  the  fter- 
num, and  the  firft  piece. of  the  fcapula,  are 
anchylofed  together. 

The  falamanders  have  the  ftioulder  formed  in 
a moft  Angular  manner.  The  fcapula,  clavicle, 
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and  fternum  confift  only  of  a fingle  bone,  which 
receives  the  head  of  the  humerus.  The  flioulder 
IS  almofi:  all  cartilaginous  ; but  the  part  anfwer- 
ing  to  the  fcapula  is  more  diftincfl  than  the  reft. 
It  inclines  towards  the  fpine,  where  it  receives 
the  mufcles  by  which  it  is  moved.  The  clavi- 
cular part  is  dire(ftcd  towards  the  head ; that 
which  fupplies  the  place  of  the  fternum  turns 
towards  the  breaft,  but  without  uniting  with  the 
bone  of  the  oppofite  fide:  the  part  on  the  right 
fide  Hides  over  that  on  the  left.  This  conforma- 
tion allows  a greater  dilatation  of  the  breaft  in 
refpiration. 

The  torioife  has  alfo  thefe  three  bones,  which 
^unite  to  form  the  glenoid  cavity,  and  correfpond 
with  the  fcapula  fork  and  clavicle.  But  as 
their  refpecftive  difpbfition  is  very  remarkable, 

' it  appears  necefifary  to  give  a particular  defcrip- 
tion  of  them. 

One  of  the  bones  extends  from  the  bafe  of  the 
rudiment  of  the  firft  rib,  to  which  it  is  fixed  by 
a ligament,  as  high  as  the  humeral  cavity,  where 
it  is  intimately  connedtcd  with  the  other  two. 

The  fccond  bone  may  be  confidcred  as  the 
continuation  of  the  firft,  w'hich  it  joins  at  the 
humeral  cavity,  of  which  it  forms  part.  Its 
other  extremity  is  attached  to  the  breafi-plate, 
and  ftrong  ligaments  likewife  unite  this  ex- 
tremity to  that  of  the  pofterior  bone. 

I'aeft;  two  bones,  thus  umted,  are  flightly 
bent  outwards,  fo  as  to  leave  between  them  and 
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thofe  of  the  oppofite  fide,  an  oval  fparc,  through 
which  the  oe'ophagus,  the  trachea,  and  fev.ral 
mufcles,  pafs. 

The  lirfl  feems  to  correfpond  to  the  clavicle, 
and  the  fee oiid  to  the  os  furciforme. 

Finally,  the  third  bone  of  the  ihoulder  is 
fituated  below  the  abdominal  and  thoracic 
vifcera,  nearer  the  breaft-platc.  It  is  Ion  , and 
extends  from  the  l.umcral  cavity,  of  which  it 
forms  the  lower  part,  as  far  as  the  abdomen. 
It  feems  to  fupply  the  phee  of  the  fcapuU,  by 
the  number  of  mufclcs  inferred  into  it;  but  its 
fituation  is  jufl:  the  revcrfc  of  that  bone.  A very 
ftrong  lig.iment  unites  this  bone  to  the  fecond. 

N.  B.  As  the  pectoral  member  in  ftlhes  can- 
not, in  any  manner,  be  cpmparcd  to  that  of  the 
other  vertebral  animals,  it  feemed  necelTary  to 
give  a particular  defeription  of  it,  which  will 
be  found  at  the  end  of  this  Lecture, 


, Article  II. 

Of  the  Mufcles  of  the  Shoulder. 

A.  In  ]\[au. 

The  human  Ihoulder  is  moved  by  feveral 
mufcles,  which  give  to  it  four  principal  motions 
that  are  often  combined  together.  In  one  of 
« S 2 thefc 
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thefe  motions  the  (houlder  is  brought  forward 
towards  the  bread.  In  the  fecond,  which  is 
the  reverfe  of  the  former,  it  is  drawn  back  in 
the  contrary  direction,  and  the  back  becomes 
covered.  In  the  third,  the  flioulders  are  pulled 
downward,  and  retained  in  that  pofition.  The 
neck  is  then  at  eafe.  By  the  fourth,  the 
fhoulders  are  raifed  towards  the  head,  or  ele- 
vated. 

Thefe  mufcles  are  eight  in  number. 

1.  THE  SERRATUS  MAJOR  ANTICUS,  Or  COSTO- 

SCAPULARIS, 

Is  attached  inferiorly  to  the  fpinal  margin  of 
the  fcapula.  It  then  expands,  and  is  infcrted  by 
digitations  into  the  external  furface  of  the  ribs 
from  the  firft  to  the  ninth.  By  its  inferior  digi- 
tations, this  mufcle  pulls  the  fhoulder,  at  the 
fame  time,  downward  and  forward;  by  the 
fuperior  digitations,  it  draws  it  upward,  or  to- 
wards the  head  ; and  finally,  by  its  middle  por- 
tions, it  holds  the  fhoulder  fixed  in  a forward 
pofition. 

2.  THE  PECTORALIS  MIN'OR,  SERRATUS  MINOR. 

ANTICUS,  or  COSTO-CORACO  I dj:us. 

This  mufcle  is  inferted,  at  one  end,  into  the 
coracoid  procefs,  and  at  the  other,  by  three  digi- 
tations, into  the  anterior  furfacc  of  the  three  ribs, 
from  the  third  to  the  fifth.  The  obliquity  of 
its  fibres  determines  the  motion  of  the  humeral 
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angle  of  the  fcapula  downward,  and  at  the  fame 
time  moves  it  forward. 

3.  THE  LEVATOR  SCAPUL^t,  ANGULARIS  SCA- 
PULiE,  or  TRACHELO-SCAPULARIS, 

Is  inferred  into  the  poftcrior  and  fuperior 
angle  of  the  fcapula.  It  proceeds  towards  the 
neck,  where  it  is  inferted,  by  flelhy  flips,  into 
the  tranfverfe  procefl'es  of  the  vertebra,  from  the 
fccond  to  the  fifth.  It  raifes  the  fcapula  behind, 
while  at  the  fime  time  it  fomewhat  deprcfTcs 
the  humeral  angle,  as  this  bone  then  becomes  a 
kind  of  lever, 

4.  THE  OMO-Il  VOlDEUS,  CORACO-H  YO  IDEUS, 

I 

‘Or  SCAPULO-n  YOIDEUS, 

Extends  from  the  fuperior  cofta  of  the  fcapula, 
near  the  coracoid  procefs,  to  the  bafe,  and  up  to 
the  horns  of  the  os  hyoides,  into  which  it  is  in- 
ferted. Its  ufe  is  to  pull  down  the  os  hyoides  a 
little.  It  aflifts  deglutition,  more  than  it  con- 
tributes to  the  motion  of  the  flioulder. 

THE  TRAPEZIUS,  CUCULARIS,  or  DORSO- 
SUB-ACROMIALIS, 

. Has  its  infertions,  on  one  part,  in  the  occipital 
arch,  and  all  the  fpinous  procefTes,  as  w’ell  cer- 
vical as  dorfal ; and,  on  the  other,  is  inferted 
into  the  whole  length  of  the  fpineof  the  fcapula, 
and  part  of  the  clavicle.  This  mufcle,  like  the 
ferratus  magnus,  ads  in  oppolite  diredions  in  its 
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partial  contradlions : thus  the  fupcrior  portion 
raifes  the  fhoulder,  the  middle  draws  it  back- 
ward, and  the  lower  pulls  it  downward. 

, 6.  THE  RHOMROIDES,  or  DORSO-SCAPU  LARIS. 

This  is  fit'.ated  under  the  preceding  mufcle. 
It  arifes  from  the  fpinous  procefles  of  the  fifth, 
fixth,  and  feventh  cervical,  and  the  four  firft 
dorfal  vertebrte ; it  is  then  inferted  into  the 
fpinal  edge  of  the  fcapula  below  its  fpine.  Its 
direction  is  oblique,  and  it  tends  outward  as 
it  defeends.  This  mufcle  feems  calculated  for 
moving  the  fcapula  backward,'  while  at  the 
fame  time  it  raifes  it  a little,  in  confequence  of 
the  afeending  obliquity  of  its  fibres. 

7.  THE  SUBCLAVIUS,  07’  COSTO-CLAVIUS, 

* 

Is  fituated  below  the  clavicle,  occupying,  in 
an  oblique  direction  only,  the  fpacc  between 
that  bone  and  the  firfi  rib.  It  fixes  the  clavicle 
to  the  breafl  in  the  violent  exertions  of  the 
llioulder. 

8.  THE  STERNO-CLETDO-MASTOIDEUS. 

This  mufcle,  which  w’e  have  already  deferibed 
in  treating  of  the  motions  of  the  head,  may  like- 
wife  be  included  in  thofe  of  the  fhoulder,  on^ 
account  of  the  adtion  of  that  part  which  is  in- 
ferred into  the  clavicle;  but  the  motion  it  pro- 
ducts is  very  confined. 
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B.  In  other ^Mammljh'ous  Animals. 

The  ferratus  niajnr  is  more  extenfive  in  the 
inferior  mammalia  than  in  man ; for  it  is  attach- 
ed, by  digitations,  not  only  to  the  ribs,  but  to 
the  tranfverTe  precedes  of  the  cervical  verte- 
brae. This  is  necedary  in  animals  which  walk 
upon  all  fours,  to  prevent,  more  cfFe^flually,  the 
fcapula  from  being  preded  towards  the  fpine. 
This  mufcle,  with  its  correfpondent  one,  forms 
a fpecies  of  girth  that  fupports  the  thorax.  As 
it  has  the  fame  extent  in  monkeys^  it  is  one  proof 

that  nature  intended  them  to  ufe  all  the  four 
$ 

feet  in  walking.  The  ferratus  major  in  them 
even  furnidtes  digitations  to  all  the  cervical  ver- 
tebrae ; while,  in  fome  of  the  carnivora,  the  digi- 
tations extend  only  to  a part  of  thefe  vertebrae. 
In  the  ra/,  for  inftance,  there  arc  four  digita- 
tions ; the  dogy  the  beavy  and  the  rabbity  have  five. 
In  the  dolphirty  (which  does  not  walk,)  the  ferra- 
tus major  has  no  infertions  in  the  vertebrae  of 
the  neck. 

The  pebloralis  minor  is  w’anting  in  the  carnivo- 
rous and  hoofed  animals.  The  horje  has  a mufcle 
w^hich  fupplies  its  place ; it  rifes,  by  digitations, 
from  the  ribs  j it  then  pades  to  the  anterior  edge 
of  the  fcapula,  but  in  its  way  it  unites  itfelf 
with  the  fibres  of  the  pedforalis  major,  fo  as 
to  be  inferred  partly  into  the  humerus.  In  the 
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dolphin,  its  place  is  fupplied  by  a mufcle,  which 
has  only  one  digitation  inferred  into  the  ftcr- 
num,  near  to  the  anterior  extremity  ; above,  it  is 
attached  to  the  humeral  cavity  of  the  fcapula. 

d he  levator  fcapulce  prefents  many  varieties  in 
the  number  and  infertions  of  its  tendons.  For 
inftance,  in  monkeys  it  is  not  inferted  into  the 
angle,  but  into  the  fpineof  the  fcapula,  near  the' 
acromion,  and  it  is  then  covered  by  the  trapezius 
W’hich  is*not  divided.  In  the  Carnivora,  and  the 
Rodentia,  it  occupies  a larger  compafs.  It  ap- 
proaches flill  nearer  to  the  humeral  extremity  of 
the  fpine  of  the  fcapula,  and  the  trapezius  being 
bifid,  it  pafies  between  the  two  parts.  In  the 
cat.  It  has  only  two  fuperior  attachments,  one 
into  the  tranfverfe  procefs  of  the  firfl:  vertebra  of 
the  neck,  and  the  other  into  the  cuneiform  pro- 
cefs of  the  occipital  bone. 

In  the  dog  and  the  bear,  it  is  inferred  only  into 
the  firfi:  vertebra  of  the  neck;  in  the  rabbit,  it  is 
attached  to  the  cuneiform,  or  bafilar  procefs  of 
the  occiput  only.  Vicq.  D'Jzyr  has  confidered 
this  as  a diftinefi:  mufcle,  and  has  called  it  acro- 

M lO-B  ASILARIS. 

In  the  JJjeep,  it  rifes  from  the  firfl:  cervical 
vertebra,  and  is  inferted  into  the  pofierior  part  of 
the  fpine  of  the  fcapu.la.  It  is  entirely  wanting  in 
the  horfe. 

In  the  dolphin,  it  is  faficned  to  the  tranfverfe 
procefs  of  the  firfl  vertebra,  but  its  tendon  is 
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expanded  over  the  whole  external  furface  of  the 
fcapula. 

The  trapezius,  and  Jlerno-cleido  rrajludeiis  of  the 
monkey,  very  much  refemble  thofe  of  man,  but  in 
the  other  mammiferous  animals  they  are  fo  com- 
plicated, that  we  are  obliged  to  deLnbc  them 
together. 

In  fuch  of  the  Sarcophaga,  and  the  Rodentia, 
as  have  not  the  clavicle  pcrfecl,  the  cleido-majloid- 
eus  (which  is  very  diftinfl:  from  i\\q Jlerno-maJloid- 
^’//j),and  the  clavicular  portion  of  the  deltoides,  not 
being  feparated  by  a fixed  bone,  form  together 
only  one  mufcle,  aifling  upon  the  humerus;  this 
might  be  named  masto-humeralis.  The  cla- 
vicular portion  of  the  trapezius  like  wife  joins 
them  at  their  point  of  union,  and  thefe  three  por- 
tions form  one  mufcle,  called  by  anatomifts  com- 
munis capitis,  PECTORIS,  et  brach  1 1.  This  cla- 
vicular portion  of  the  trapezius  is  very  diftintft 
from  its  fcapular  part.  It  is  even  feparated  from  it 
by  the  levator  fcapulae,  which  pafiTes  between  ' 
them.  It  is  more  or  lefs  extended  accordintr  to 

O 

the  fpecies. 

Thus  we  find  that  in  the  dog  and  the  cat  its 
fibres  proceed  partly  from  the  cervical  ligament. 
In  the  rabbit,  there  are  none  but  what  come  from 
the  occiput.  In  the  hear,  the  anterior  portion 
of  the  trapezius  is  again  fubdivided  into  two 
mufcles.  The  fibres,  which  come  from  the  oc- 
ciput, form  a tendon  which  is  inferted  into  the 

flernum. 
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llernum,  at  the  fame  place  as  the  flerno  maf- 
toideus. 

In  the  P.ieep^  one  tendon  only  proceeds  from 
the  mafloid  procefsj  which  prefently  divides  into 
two  mufcular  fafeiuli:  one  of  thefe  goes  to  the 
flernum;  and  the  other,  which  correfponds  with 
the  cleido  maJloideuSy  is  confounded  with  the  cla- 
vicular part  of  the  trapezius,  almoft  oppofite  to 
the  midde  of  the  neck,  and  forms,  with  that  and 
the  clavicular  portion  of  the  deltoides,  a fingle 
mufcle,  extending  to  the  humerus,  as  in  the  pre- 
ceding fpecies. 

In  the  horje,  there  is  only  what  is  called  in 
man,  theafeendant  portion  of  the  trapezius,  which 
isinfertedinto  thepofteriorpart  of  thefpineof  the 
fcapula.  There  is  alfo  a Jierno-maJioideus ; but  in- 
ftead  of  the  levator,  the  cleido-majloideus,  and  the 
clavicular  portions  of  the  trapezius  and  deltoides, 
we  only  find  a fingle  mufcle  attached  to  the  maf- 
toid  procefs,  and  the  tranfverfe  proceffes  offome 
of  the  fuperior  cervical  vertebrae,  W'hich  pafles 
before  the  head  of  the  humerus.  This  mufcle 
defeends  along  the  internal  furfacc  of  the  arm, 
to  be  inferted  inferiorly. 

The  dolphin  has  not  the  clavicular  portion  of 
the  trapezius.  This  mufcle  w’hich  is  itfelf  very 
thin,  covers  all  the  fcapula,  and  is  inferted  near 
its  neck.  The  Jlerno-maJloideus  is  very  thick, 
with  a large  belly;  and  on  the  outfide  of  it  there 
is  another  mufcle,  much  fimilar,  which  rifes 

from 
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from  the  maftoid  procefs,  and  is  inferred  below 
the  head  of  the  humerus. 

We  have  ftill  to  defcribe  a thin  ,mufcle  be- 
longing to  this  part  in  the  rabbit.  It  arifes 
from  the  fpine  of  the  fcapula,  covering  the  fupra- 
fpinalis,  and  is  inferred  into  the  clavicle. 

The  rhomhoidei  in  a-pis  extends  as  far  as  the 
occiput.  Its  occipital  fibres,  which  in  them  are 
fometimes  divided  from  each  ocher,  are  always 
feparate  in  carnivorous  animals,  and  then  form 
a particular  mufcle,  named  by  anatomifts  occi- 

PITO-SCAPULARIS,  OT  LEVATOR  SCAPUL^t  MAG- 
NUS 

In  the  horfey  this  anterior  portion  of  the  rbom~ 
boides  is  inferred  into  the  cervical  ligament  only. 
This  is  the  levator  scapula  proprius  of  hip- 
potomifts. 

The  rhomboides  is  fmall  in  dolpbinSt  and  has  no 
diftind;  anterior  portion. 

The  coraco-byoideus  has  nothing  remarkable  in 
monkies.  It  is  wanting  in  animals  that  have  no 
clavicle  or  coracoid  procefles  : even  in  dogs 
there  is  none. 

The  ftibclavius  alfo  exhibits  nothing  remark- 
able in  monkies  ; it  is  wanting  in  the  mamma- 
lia that  have  no  clavicles. 

It  is  necefiary  to  give  a particular  defeription 
of  the  mufcles  of  the  Ihoulder  in  the  wo/*?,  on 
account  of  their  fingularity. 

The  cervical  portion  of  the  ferratus  major  is 
fimple,  exceflively  large  and  turgid,  and  is  only 

attached 
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attached  to  the  lafl:  vertebra.  Indead  of  the 
whole  irapezitiSy  there  are  only  two  bundles  of 
fibres,  which  proceed  from  the  loins,  and  are 
inferred  into  the  pofierior  extremities  of  the 
fcapula.  Thefe  two  fafciculi  being  almofi:  pa- 
rallel, would  rather  pull  the  extremities  afunder 
than  bring  them  together,  were  they  not  con- 
nefted  by  a very  ftrong  tranfverfe  ligament.  • 
The  ufe,  therefore,  of  thefe  two  mufcular  fafci- 
culi is  to  give  to  the  whole  anterior  part  of  the 
body  a kind  of  balance-like  motion  in  an  up- 
W'ard  direeflion. 

The  rhomboides  has  almofi:  all  its  fcapular  at- 
tachments at  the  fame  tranfverfe  ligament  which 
is  common  to  the  two  fcapulae.  Its  other  in- 
fertion  is  in  the  cervical  ligament,  which  is  al- 
ways olTified.  Its  ufe  is,  therefore,  to  raife  the 
head  with  much  force. 

This  renders  the  mufcle  which  is  analogous 
to  the  occipital  portion  more  efib(fi:iial.  Its 
fibres  are  parallel  to  the  fpine;  they  pafs  through 
thofe  of  the  rhomboides,  properly  fo  called,  to 
be  attached  to  the  tranfverfe  ligament;  the  an- 
terior extremity  is  inferred  into  the  middle  of 
the  cranium. 

T\\q  Jlerno  and  clcido  majloidei  have  nothing 
particular,  and  the  levator  fcapula  is  wanting. 

The  peftoralis  minor  is  very  thin;  it  is  inferred 
into  the  anterior*  pact  of  the  firfi  ribs,  and  into 
the  ligament  that  connedts  the  clavicle  to  the 
fcapula. 


The 
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The  clavicle  has  two  mufcles  : one,  which 
may  be  called  fuperclavinsy  arifes  from  the  firft 
bone  of  the  flernum,  at  the  anterior  angle  of  the 
great  head  of  the  clavicle  ; the  ocher  alfo  arifes 
from  the  fternum,  but  lower  down,  and  is  in- 
ferted  near  the  fir  ft. 

We  fliall  likev\ife  particularly  dcfcribe  the 
motion  of  the  flioulder  in  the  bat,  fince  it  widely 
differs  from  that  of  the  other  mammalia. 

The  ferratus  major  is  fftuated  before -the  pec- 
toralis  minor:  it  is  attached  to  all  the  ribs,  but 
not  to  the  neck,  and  is  inferted  into  the  external 
and  inferior  border  of  the  fcapula. 

fubclavius  is  only  remarkable  for  its  bulk, 
which  is  comparatively  very  confiderable. 

The  peBoralis  minor  has  three  digitations  ; it 
is  inferted  into  the  coracoid  procefs,  which  is 
very  ffrong,  by  a broad  tendon. 

The  trapezius  is  neither  attached  to  the  fpinc 
nor  the  procelFes  of  the  neck,  but  to  the  eleven 
firfl:  dorfal  vertebras ; it  is  inferted  into  the  tri- 
angular furface  of  the  cervical  angle  of  the  fca- 
pula. 

The  rhomboidcs  has  no  peculiarity. 

The  levator  Jcapidce  arifes  from  the  fifth  and 
fixth  vertebras  of  the  neck. 

The  Jierno-maJioidcus  is  not  attached  to  the 
clavicle. 


C.  In 
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C.  In  Bb'ds. 

The  fcapula  of  birds  is  moved  by  four  muf- 
cles  analogous  to  thofe  of  the  maiumalia  : but 
in  general  thofe  of  the  upper  part  are  very  fmall 
and  flender ; they  are  neither  attached  to  the 
head  nor  the  neck.  This  conformation  is  pro- 
bably connec1:ed  with  the  length  and  flexibility 
‘ of  the  neck. 

The  ferratus  major^  or  ?>VBS,CA'PUh^^l?>o^  Vicq, 
D'Azyr  is  divided  into  four  or  five  flat  flips, 
which  arife  from  the  one  half  of  the  inferior  cofta 
of  the  fcapula  next  its  free  extremity,  and  which 
are  inferred  into  the  five  firft  ribs.  The  firfl:  is 
almoft  parallel  to  the  fpine  ; the  fccond  is  more 
oblique;  the  three  lafl  are  thick,  and  pafs  di- 
reiflly  towards  the  fpine,  or,  in  other  words,  are 
perpendicular  to  it. 

The  cosTO-scAPULARis  of  Vicq.  D'Azyv  is  a 
mufcle  which  might  be  taken  for  a flip  pro- 
ceeding from  the  ferratus  major  ; but  it  arifes 
from  the  lower  cofta  of  the  fcapula  more  for- 
ward, and  defeends  to  be  inferted  into  the  firft 
ribs. 

The  trnpezitis  is  compofed  of  two  portions  ; 
one  arifes  from  .the  fpinous  procelfes  ot  the  laft 
vertebra  of  the  neck  and  the  firft  of  the  back, 
and  paftes  on  towards  the  inferior  and  interior 
branch  of  the  fork.  The  other  part  is  much 
longer,  it  adheres  to  all  the  fpinous  proceftes  ot 
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the  back  except  the  firft,  and,  pafTing  obliquely 
‘ forwards,  is  inferted  into  the  fuperior,  or  fpinal  , 
edge  of  the  fcapula. 

The  rhomhoides  is  partly  covered  by  the  trape- 
zius, and  immediately  by  the  latidimus  dorfi  : 
it  like  wife  rifes-  from  the  fpinous  procefles  of 
the  dorfal  vertebra,  and  is  inferted  into  the  mofl: 
poferior  part  of  the  fpinal  margin  of  the  fca- 
pula. 


D.  In  Reptiles. 

t 

In  the  frog  (which  has  no  ribs)  the  Jerratus 
major  has  an  extraordinary  fliaj>c,  which  ap- 
pears to  be  occafioned  in  part  by  the  want  of 
the  cervical  vertebra: : it  forms  three  diltind: 
mufclcs. 

The  firft  arifes  from  the  occiput,  near  to  the 
foramen  magnum.  It  divides  into  two  bellies, 
which  are  inferted  into  the  fuperior  fpinal  angle 
of  the  fcapula;  one  on  the  internal,  and  the  other 
on  the  external  fide. 

The  fecond  proceeds  from  the  fecond  tranf- 
verfe  procefs,  and  palTes  under  the  dorfal  portion 
of  the  fcapula,  towards  its  fpinal  edge. 

The  third  proceeds  from  the  third  tranfverfe 
procefs,  and  pafles  underneath  the  preceding, 
keeping  (till  nearer  to  the  edge. 

There  is  befides  another  mufcle  proper  to  the 
fcapula,  fituated  upon  its  internal  furface,  be- 
tween the  two  conftituent  parts,  which  make  it 

appeajT 


272  Lect.  IV.  Anterior.  Extremity. 

appear  broken.  It  appears  to  draw  thefe  two  parts 
clofer  together,  and  by  its  contradlion  renders 
the  angle  they  form  with  each  other  more  acute. 

There  is  no  mufcle  analogous  to  the  -pecloralis 
minor. 

, The  place  of  the  levator^  or  angularis  fcapulte^ 
is  fupplied  by  a very  conliderable  mufcle  which 
rifes  from  the  bafe  of  the  occiput;  it  becomes 
perceptibly  fmaller  as  it  approaches  the  fhoulder, 
and  is  inferred  into  the  pofterior  edge  of  the 
cartilaginous  part  of  the  fcapula. 

The  omo-hyoideus  \s  long  and  thin;  it  comes 
from  the  great  inferior  horn  of  the  os  hyoides, 
and  is  inferred  under  the  neck  of  the  fcapula. 

The  trapezius  is  wanting. 

The  mufcle  analogous  to  the  rbotnboides  is  very 
thin.  It  arifes  from  the  dorfal  proccfies,  and  is 
inferred  into  the  fpinal  edge  of  the  fcapula. 

There  is  no  fubclavius  mufcle. 

The  Jlerno-majioideus  has  only  one  belly,  which 
extends  obliquely  from  the  pofterior  part  of  the 
head,  behind  the  car,  to  the  neck  of  the  ofteous 
part  of  the  fcapula.  Its  adtion  is  evidently 
that  of  pulling  the  ftioulder  towards  the  head, 
and  raifing  it  up. 

We  ftiall  del'cribe  the  mufcles  of  the  tortoife 
feparately,  as  they  differ  confidcrably  from  thofe 
of  other  red-blooded  animals.  They  are  only 
three  in  number. 

One  of  them,  though  very  unlike  the  trapezius^ 
is  fimilar  in  its  ufc.  It  rifes  from  the  lower 
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fiirfiice  of  the  back-flicll  among  the  ribs,  from 
the  fecond  to  the  fifth.  It  is  very  thin,  and 
pafTes  to  the  external  margin  of  the  third  bone 
of  the  (hoiildcr,  which  fcems  to  correfpond  with 
the  fcapula. 

A mufcic  analogous  to  the  Irvator  fcapiihy  is 
inferted  into  the  curve,  formed  by  the  joint  of 
the  two  firfl:  bones  of  the  fltoulder.  It  arifes  by 
feven  flefiiy  heads  from  the  tranfverfe  procelTes 
of  the  feven  vertebrae  of  the  neck. 

Another  little  long  mufcle  arifes  from  the  in- 
ner furface  of  the  back-lhell  near  the  ftcrnal  ex- 
tremity of  the  firll:  rib,  and  is  inferted  into  the 
dorfal  extremity  of  the  firft  bone  of  the  flioulder. 
][t  is  perhaps  analogous  to  the  cojio-^chvviiis. 


Article  III. 

Of  the  Bone  of  the  Aniu 
A.  In  Man. 

The  arm  is  formed  of  a Tingle  bone,  called  the 
ImmemSy  which  is  joined  to  theflioulder  and  fore- 
arm. It  is  received,  at  one  end,  into  an  articu- 
lar cup  belonging  to  the  fcapula,  in  which  it 
moves  in  every  diredlion.  It  is  a long  bone, 
but  we  fliall  only  here  confider  its  Aiperior 
articulation,  or  fcapular  extremity.  It  termi- 
VoL.  I.  ' T nates 
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nates  in  a rounded  convex  and  oblique  portion, 
called  the  bead  of  the  humerus.  This  part  is 
diftinguiflied  from  the  rcH:  of  the  bone  by  a little 
circular  depreffion  called  the  veck.  There  may 
be  likevvife  obferved  two  procefTes,  but  not  very 
prominent.  The  poflerior  one,  on  account  of 
its  being  larger,  is  called  the  great  tuberofityy 
(trochiier  ;)  the  anterior,  being  lefs,  is  called  the 
little  tuberofUyy  (irochin.)  The  feeminences  are 
feparated  by, a fort  of  canal,  or  longitudinal 
groove,  in  which  the  tendon  of  the  biceps , or 
fcapulo-radialis  mufcle,  flides.  The  head  of  the 
humerus  is  retained  in  the  articular  cavity  of  the 
fcapula  by  a ligamentous  capfule,  which  rifes 
from  the  bony  ajid  cartilaginous  edges  of  the 
cavity,  and  extends  to  the  neck  of  the  humerus. 
The  tendon  of  the  biceps  mufcle,  which  pene- 
trates into  this  articulation,  produces,  likewife, 
the  effeft  of  a ligament.  The  middle  part  of 
the  bone  is  nearly  cylindrical  ,*  but  there  are 
fome  eminences  towards  the  fcapular  extremity, 
for  the  infertion  of  mufcles.  The  bone  be- 
comes longer  and  flatter  toward  the  cubital 
extremity,  which  we  ihall  explain  in  treating  of 

the  articulation  of  the  fore-arm. 

« 


B.  In  other  Mammifcrous  Animals. 

In  all  clafTcs  of  animals  whatfoever  the  hu- 
merus is  Ample.  It  varies  little  in  its  form ; 

and 
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and  as  to  its  proportion  with  the  reft  of  the 
anterior  extremity,  we  may  remark,  that,  in 
the  mammalia,  it  is  ftiorrer  according  as  the 
metacarpus  is  longer.  In  the  animals  that  have 
cannon  bonesy  or  a cylindrical  metacarpus,  the 
humerus  is  almoft  entirely  concealed  under  the 
fkin  of  the  thorax.  It  is  very  long,  in  propor- 
tion to  the  body,  in  bats  and  jloths. 

The  guenons  have  the  humerus  more  arched 
towards  the  back  part  than  man.  Its  fpines  are 
fo  fltarp  that  its  fuperior  part  becomes  a tri- 
angular prifm.  The  great  tuberofity  rifes  much 
above  the  head  of  the  bone. 

In  the  pongo  and  the  other  monkies ^ it  refembles 
the  fame  bone  in  man,  but  is  fometimes  longer 
or  fliorter. 

The  large  Sarcophagi  have  the  humerus 
arched,  with  the  head  elevated  conliderably 
above  the  axis  of  the  bone.  The  great  tube- 
rolity  is  very  broad,  fiat,  and  rifes  above  the 
head. 

The  reft,  and  the  Rodentia,  and  Edentata, 
alfo  exhibit  no  difference  that  is  very  perceptible, 
except  in  the  proportional  length  of  the  bone, 
and  the  elevation  of  its  fpines.  In  the  beaver^ 
^ for  example,  it  is  much  enlarged  at  the  cubital 
extremity,  and  bears,  at  about  one  third  from 
the  top,  a large  tranfverfe  procefs.  Its  figure 
V is  triangular. 

In  the  bog,  the  tapir,  and  the  rhinoceros,  the 
great  tuberofity  is  divided  into  two  parts.  The 
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linea  afpera  in  the  laft,  is  terminated  below  by  a 
very  high  tubercle. 

It  is  likewife  found,  though  fmaller,  in  the 
horfc^  in  which  tKe  little  tubercle  has  alfo  a 
channel. 

The  Ruminantia,  in  general,  have  the  great 
tuberofity  very  high,  and  the  linea  afpera  very 
prominent.  In  the  camel  the  little  tuberofity  is 
the  higheft,  and  hollowed  out  into  a canal. 

In  the  Cetacea  the  humerus  is  extremely  fhort, 
rounded  at  the  top,  and  has,  on  its  external 
furface,  a fmall  tuberofity. 

The  Mole  has  the  mofl:  fingular  humerus  of  all 
mammiferous  animals.  It  is  not  only  articu- 
lated to  the  fcapula  by  a little  head,  but  by 
another,  which  fecms  to  appertain  to  the  great 
tuberofity,  with  a furface  upon  the  clavicle. 
Between  the  latter  and  the  head  of  the  bone 
there  is  a deep  hollow.  The  creft  of  the  little 
tuberofity  is  fo  large  that  it  refembles  a ftjuare 
placed  vertically,  with  the  linea  afpera  at  top. 
The  reft  of  the  body  of  the  bone,  which  is  very, 
fhort,  is  bent  towards  the  top,  fo  that  the  part 
which  articulates  wuth  the  fore-arm  points 
dirccftly  upward.  From  this  conftrutftion  it 
follows  that  the  elbow  is  elevated  above  the 
llioulder,  and  the  palm  of  the  hand  turned  out- 
ward, which  is  necclTary  for  the  mode  of  life  of 
;hi$  animal. 


C.  hi 
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C.  In  Birds. 

The  humerus  in  birds  is'articulatcd  at  once 
^vith  the  fcapula  and  clavicle  by  an  eminence 
refembling  a portion  of  a wheel,  which  is 
lituated  almoft  in  the  plane  of  the  two  ipines. 
Behind  the  internal  fpine,  under  the  head  of  the 
bone,  there  is  a deep  cavity.  The  external 
fpine  is  thin,  and  very  prominent;  the  internal 
is  (liortcr,  and  more  obtufe. 

In  general,  the  humerus  is  cylindrical  in  birds, 
towards  its  middle  parr,  except  in  the  maneboty, 
which  has  it  fo  Angularly  comprefled  from  left 
to  right,  that,  at  its  radial  extremity,  the  two 
bones  of  the  fore-arm  are  articulated  one  over 
the  other  in  the  fame  line. 

In  the  ojlricb  the  humerus  is  very  long,  and 
curved  in  the  diredlion  of  the  curvature  of  the 
lides.  It  is  very  fhort  in  the  cajfozvary . 

D.  In  Reptiles. 

The  humerus  of  the  tortoife  has  a very  re- 
markable fliape.  As  in  birds,  it  is  articulated  at 
once  to  the  fcapula,  clavicle,  and  os  furciforme, 
by  a large  oval  head,  the  greateft  diameter  of 
which  lies  in  the  diredion  of  the  flatnefs  of  the 
bone.  A conAderable  eminence  rifes  above 
this  large  head,  which,  by  its  curvature  and  its 
ufes,  has  fome  relation  to  the  olecranon — a pro- 
cefs  which,  in  this  animal,  the  bone  of  the  fore- 

T 3 arm 


Lect.  IV.  Anterior  Extremity. 

arm  wants.  Below  the  head  there  is  another 
eminence,  lefs  projedting,  but  more  rough,  which 
likewife  ferves  as  a point  of  infertion  to  fome 
mufcles,  and  fupplies  the  place  of  the  little 
tuberofity.  The  reft  of  the  body  of  the  bone  is 
flatted  and  narrowed  towards  the  middle. 

In  the  crocodiley  the  humerus  is  round,  but  a 
little  bent  like  an  S in  its  whole  length.  At  the 
extremity  that  joins  the  fcapula,  it  refemblcs  the 
tibia  : Its  head,  inftcad  of  being  round,  is  flat ; and 
its  tuberofity,  which  is  fingle,  is  anterior,  in  the 
form  of  a ridge,  and  fomewhat  inclined  inwards. 

In  the  other  lizards,  and  in  frogs,  the  humerus 
exhibits  nothing  peculiar. 

Serpents,  having  no  limbs,  have  confequently 
no  humerus. 


‘ ' Article  IV. 

Of  the  Miifdes  of  the  Arm. 

A.  In  Man. 

The  human  humerus  is  put  in  motion  by  muf- 
cles, of  which  fome  arife  from  the  trunk,  and 
others  are  attached  to  the  fcapula. 

The  former  arc: 

1.  THE  PECTOJIALIS  MAJOR,  OV  STERN'O- 
II U M faRA  LIS. 

It  rifes  from  the  fternum,  the  flernal  portion 
of  the  clavicle,  and  the  feven  firrt  ribs.  It  covers 

the 


the  bread  in  front,  and  is  inferred  into  that 
partofthe  linea  afpera  which  forms  the  exterior 
border  of  the  bicipital  groove.  It  brings  the  hu- 
merus forwards  and  inwards  in  whatever  pofition 
it  may  be.  It  alfo  turns  it  round  upon  its  own  axis. 

2.  THE  LATISSIMUS  DOllSI,  Of'  LUM130- 
HUMEUALIS. 

This  mufcle  extends  from  the  os  facrum,  the 
credof  the  os  ilium,  the  fpinous  proced'es  of  the 
lumbar  vertebra?,  thefeven  laddorfal  vertebra?, 
and  the  four  lad  vertebral  ribs,  to  the  podcrior 
and  inferior  part  of  the  fmall  tuberofity  of  the 
humerus,  below  which  its  tendon  is  inferted^ 
broad  and  thin.  This  mufcle  covers  the  back 
part  of  the  trunk;  its  ufc  is  to  move  the  hume- 
rus backward,  and  fomewhat  downward. 

The  latter  arc  divided  into  two  kinds. 

a.  Thofe  which  arife  from  thefurfaceof  the 
fcapula. 

1.  THE  SUPRA-SriNATUS,  Or  SU  P RA-SC  AP  L' LO- 
, TROCHITERUS, 

Is  dtuated  in  the  fupra-fpinal  foda.  Its  ten- 
don pafTes  above  the-articulation,  and  is  inferted 
into  the  great  tuberodty  of  the  humerus,  which 
it  elevates. 

, 2.  THE  INFRA-SPIXATU&,  01'  SUB-SCAPULO- 
TROCHITERUS. 

" This  mufcle  occupies  the  foda  below  the 
fpine.  Its  tendon  is  inferted  into  the  anterior 
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furface  of  the  head  of  the  humerus,  which  it 
rolls  outward  upon  its  axis. 

3.  THE  SUE-SCAPULAIIIS,  OV  SCAPULO-TRO- 

C 11 1 N E U S, 

i 

Is  attached  to  the  whole  codal  furface  of  the 
fcapiila,  and  its  tendon  is  infertcd  into  the  little 
tuberofity  of  the  humerus,  w'hich  it  rolls  inward 
upon  its  axis,  and  draws  it  at  the  fame  time 
tow-ards  the  body. 

b.  Thofe  which  arife  from  the  eminences  of 
the  fcapula  : 

1.  THE  DELTOIDES,  OV  .SUB-ACR03ir0- 
HU  ME  KALIS,  • 

This  mufcle  arifes  from,  the  whole  inferior 
edge  of  that  half  of  the  clavicle  next  to  the 
fcapula,  from  the  acromion,  arid  part  of  the  fpine 
of  the  fcapula..  It  is  compofed  of  feveral  pen- 
niform  and  radiated  bellies,  uniting  in  one 
common  tendon,  which  is  infertcd  into  the  in- 
ternal linea  afpera  of  the  humerus,  about  one- 
third  of  its  length  from  the  fcapula,  and  more 
outw'ardly  than  the  pcctoralis  major.  It  is  the 
moll  powerful  elevator  of  the  arm. 

‘J.  THE  TERIvS  MINOR. 

1 his  feems  to  be  a portion  of  the  infra-fpina- 
tus.  It  rifes  from  the  inferior  edge  of  the  fca- 
pula, and  is  infertcd  into  the  external  lurfacc  of 
the  head  of  the  humerus. 

3-  = 
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5.  THE  TERES  MAJOR,  OT  SCAPULO-IIU  MERALIrl, 

Arifes  from  the  inferior  or  coflal  angle  of  the 
fcapula,  and  pafTes  fomewhat  below  the  head  of 
the  humerus  to  its  internal  furface.  Its  ncflions 
accord  with  thofe  of  the  preceding  m’ufclcs. 

‘ 4.  THE  CORACO-BRACMIIAI.rs,  or  CORACO- 

« 

' HUM  ER  A LIS, 

Extends  from  the  coracoid  procefs,  where  it 
rifcs  by  a tendon  common  to  it  and  the  cora- 
coidal  head  of  the  biceps,  to  the  middle  of  the 
humerus,  in  the  direction  of  which  it  pafTes  along 
its  internal  furface.  Thjs  mufcle  raifes  the  arm 
towards  the  flioulder,  and  .in  fome  cafes  may 
move  the  fcapula  upon  tlic  arm.  . 


B.  In  other  MammtferoKS  Animals. 

All  the  mufcles  of  the  humerus  are  found  in 
the  mammalia,  but  with  Tome  modifications. 

, The  peHaralis  major  is  generally  more  flefliy 
than  in  man,  and  compofed  of  more  diftind: 
fafciculi. 

Ill  monkhs  the  clavicular  portion  extends  to 
the  linea  afpera,  and  alfo  lower  down.  The  fibres 
of  the  fternal  portion  pafs  in  three  divifions. 

There  are  befides  two  cofial  portions;  one 
anterior  and  greater,  which  is  inferred  into  the 
great  tuberofity;  the  other  pofterior  and  lefs, 
which  is  inferred  into  the  neck  of  the  bone 
6 below 
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below  the  head.  This  mufcle,  therefore,  feems 
to  be  compofed  of  three,  four,  or  five  others. 

In  the  mammalia  that  have  not  the  clavicle 
perfcdl,  and  in  the  dolphin  alfo,  there  is  firfi;  a 
fternal  portion,  which  runs  perpendicularly  to  the 
linca  afpera,  forming  with  its  fellow  on  the  op- 
pofite  fide  a mufcle  common  to  both  arms;  it  is 
this  which  produces  the  crofling  of  the  four 
legs:  it  may  be  called,  ^AMBiBRACHiALis  com- 
munis. 

In  the  Carnivora,  in  general,  this  mufcle  is  fub- 
divided  into  feveral  portions,  part  of  which  is 
extended  to  the  lower  part  of  the  humerus,  tend- 
ing very  obliquely  backward.  This  common 
mufcle  is  alfo  found  in  the  Ruminantia.  The 
Jheep  has,  befides,  a fecond  mufculus  communis^ 
totally  different,  which  extends  from  the  fternal 
region  to  the  cubitus,  and  thus  completely  en- 
clofes  the  humerus  in  the  trunk.  It  feems  to 
have  more  relation  to  the  panniculus  carnofus 
than  to  the  pcdoralis  major.  In  the  horjet  this 
latter  is  called  by  hippotomifts  the  amhibrachialis 
eommitniSy  and  produces  a kind  of  crofling  of  the 
fore  legs. 

A fecond  portion  of  the  peHoralis  major  is  much 
larger,  and  more  deeply  feated  than  the  common 
mufcle,  arifes  from  the  whole  length  of  the  fter- 
num,  and  pafling  obliquely,  is  inferted  near  the 
humerus ; even  this  is  fometimes  divided  into 
feveral  fafciciili. 

The  latifiniHs  dorft  of  quadnifHkls  diffei*s  but 
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little  from  the  human,  but  thofe  animals  have 
one  mufcle  more;  for  the  panniculus  carnofusy  or 
cutam-humeralii,  produces  a very  remarkable 
tendon,  which  is  infertcd  into  the  humerus,  ‘ 
clofc  by  that  of  the  latilTimus  dorfi.  It  unites 
with  the  tendon  of  the  teres  major,  and  affords  an 
attachment  to  one  of  the  portions  of  the  cxtenfor 
cubiti. 

In  the  dolphin^  there  is  a little  mufcle,  the  di- 
redHon  and-ufe  of  which  appears  to  be  the  farrte 
with  thofe  of  the  latijfmus  dorft\  but  it  arifes  by 
digitations  from  the  ribs.  It  is  entirely  cover- 
ed by  the  dorfal  part  of  the  panniculus  car- 
nofus. 

The  [uprafpinatuSy  ir[frafpinatuSy  fubfcapulariSy 
teres  major  and  teres  minor  nmfcles,  differ  from 
thofe  of  mankind  no  otherwife  than  in  their 
proportion,  which  correfponds  with  the  figure 
of  the  fcapula. 

The  fuprafpinatiis  is  generally  larger  than  the 
ivfrafpinatus ; the  contrary  occurs  in  man. 

In  the  dolphitiy  thefe  mufclcs,  except  the  Jub~ 
fcapularisy  are  indiftindt  and  nearly  obliterated. 

It  has  already  been  fhewn,  that  in  animals  which 
have  not  the  clavicle  perfedf,  the  clavicular  por- 
tion of  the  deltoid  is  united  to  that  of  trapezius. 
We  have  now,  therefore,  only  its  fcapular  por- 
tion to  deferibe. 

This  fcapular  portion  feems  itfelf  divided  into 
two  parts ; one  proceeding  from  the  acromion, 
and  the  other  from  the  fpine,  or,  more  frequent- 
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1/,  from  the  infra-fpinous  portion  of  the  fcapUla* 
They  unite,  intermix  crolTways,  and  form  a 
common  tendon,  which  is  inferted  into  thelinea 
afpera  of  the  humerus. 

In  l\\z  Jheep  the  acromial  part  is  very  fmall, 
and  there  is  none  at  all  in  the  horfe.  I'he  deltoi'deSi 
therefore,  which  in  this  animal  takes  the  fame 
direction  as  the  infra-fpinatus,  is  called  the 

ABDUCTOR  LONGUS  BRACHII. 

The  coYaco-brachialis  ex  ids  even  in  thofe 
animals  that  have  no  coracoid  procefs,  and  arifes 
from  a little  eminence  of  the  fuperior  border  of 
thefcapula.  Its  tendon  is  common  with  that  of 
the  head  of  the  biceps,  which  rifes  from  the 
coracoid  procefs  in  thofe  which  have  the  biceps 
really  with  two  heads. 

Monkics  have  the  coraco-hrachialis  divided  into 
two  portions,  the  inferior  of  which  extends  the 
whole  length  of  the  poftcrior  and  internal  fur- 
face  of  the  humerus. 

In  the  bear  the  inferior  portion  is  ficnder,  and 
proceeds  to  be  inferted  at  the  external  condyle. 

'It  fends  off,  from  its  middle,  a flip  which  joins 
the  biceps,  and  refcmbles  its  coracoid  head. 

In  the  dogy  the  caty  the  rabbity  and  the  horffy 
the  biceps  has  only  one  head,  and  the  coraco^ 
Iracbialis  conlihs  only  of  one  part,  which  is 
totally  unconnc6ted  with  the  biceps. 

In  the  mole,  the  pefloralis  major  h of  an  ex- 
traordinary thicknefs,  and  almofl  as  large  as  in 
birds.  It  is  compofed  of  fix  portions,  all  inferted 

into 
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into  the  anterior  furface  of  the  fquare  part  of 
the  humerus.  Four  of  thefc  portions  arife  from 
the  fternuin,  and  are  inferted  into  different  edges 
and  angles  of  this  fquare  furface  ; the  hf"th  rifes 
from  the  flernum,  and  covers  the  whole  furface; 
and  finally,  the  fixth  proceeds  tranfverfely  from 
one  humerus  to  the  other. 

The  lalijfimns  dorfi  is  confidcrable.  It  is 
divided  into  two  portions,  and  inferted  into  the 
poflcrior  furface  of  the  fquare  part  of  the  hu- 
merus. The  teres  majors  which  is  inferted  at 
the  fame  place,  is  of  an  enormous  bulk.  It  is 
by  the  means  of  thefe  three  nuifclcs  that  the 
animal  is  enabled  to  dig  and  pulh  the  earth 
backward.  The  other  mufcles  of  the  humerus 
exhibit  nothing  fingular  in  the  mole.,  except  what 
arifes  from  the  peculiar  figure  of  the  bones. 

In  the  blit,  the  mufcle  analogous  to  the  pec- 
toralis  major  is  compofed  of  three  portions,  or 
rather  of  three  diltindl;  mufcles. 

One,  lituated  as  ufual,  extends  from  the  falient 
line  ot  the  fternum  to  the  head  of  the  humerus, 
which  it  covers,  and  is  inferted  into  the  great 
anterior  tubercle. 

The  fecond  rifes  from  the  whole  length  of  the 
clavicle  and  the  anterior  part  of  the  fpine  of  the 
fternum.  It  is  inferted  behind  the  great  tubercle, 
above  the  preceding,  and  aftifts  its  atftion  in  the 
motions  of  the  wincr. 

tD 

The  third  is  partly  covered  by  the  firft:  it 
strifes  from  the  laft  ribs,  near  their  fternal  car- 
tilages. 
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tilages.  Its  fibres  afcend  almofl:  perpendicularly 
below  the^ arm-pit,  to  be  inferted  into  the  fpinc 
of  the  humerus,  which  is,  in  this  animal,  very 
long. 

The  lattjfwms  dorfi  is  only  a flefhy  band,  which 
arifes  from  the  fpinous  tubercles  of  the  two  laft 
dorfal  vertebrte.  It  has  fome  connection  with 
the  trapezius,  and  uniting  its  tendon  to  that  of 
the  teres  major,  it  is  inferted  into  the  humerus  in 
the  hollow  of  the  arm-pit. 

The  fiipra  tandinfra-fpinati,  as  well  as  the  Juh^ 
fcapularis,  prefent  no  variety  worthy  of  notice. 

Thedeltoides  has  no  connection  with  the  clavicle, 
unlefs,  indeed,  we  conlider  the  fecond  portion  of 
the  pe£ioralis  major  as  making  a part  of  it:  it 
extends  over  the  whole  external  furface  of  the 
fcapuld,  where  it  forms  two  portions  ; the  in- 
ferior is  more  thin  than  the  other.  They  reunite 
in  a tendon,  which  pafles  over  the  joint,  and  is 
inferted  into  the  fpine  of  the  humerus. 

There  is  no  teres  minor.  The  teres  major  has 
nothing  remarkable.  Its  tendon  unites  with 
that  of  the  latifiimus  dorfi. 

The  coracQ-brachialis  is  wanting. 


C.  In  Birds. 

Birds  have  three  pedloral  mufclcs,  all  attached 
to  their  very  large  fiernum,  and  ac‘ting  upon  the 
head  of  the  humerus. 
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3.  THE  PECTOUALIS  MAXIMUS. 

This  weighs  more  than  all  the  other  mufcles 
of  a bird’s  body  together.  It  rifes  from  the  os 
fiirciforme,  the  4ceel  of  the  fternum,  and  from 
the  laft  ribs,  and  is  inferred  into  the  very  pro- 
minent linea  afpcra  of  the  humerus.  It  is  by 
means  of  this  mufcle  that  birds  exert  the  fudden 
and  violent  motions  of  the  wings  which  are 
necelfary  for  flight. 

2.  THE  PECTORALIS  MEDI US  D'Jzj/r. 

This  mufcle  is  fituatcd  in  the  angle  formed 
by  the  body  and  keel  of  the  flernum,  and  in  the 
interval  between  the  fork  and  the  clavicle.  Its 
tendon  palfcs  through  the  hole  formed  bv  the 
union  of  the  fork,  clavicle,  and  fcapula,  as  if  it 
went  over  a pully,  and  is  inferred  into  the 
humerus,  which  it  raifes.  By  this  pully  nature 
has  been  enabled  to  place  a levator  at  the  lower 
part  of  the  trunk,  and  thus  bring  the  centre  of 
gravity  farther  down,  without  which  the  bird 
would  have  been  liable  to  overfet  in  the  air. 

3.  THE  PECTORALIS  MINIMUS  o/Fic^.  ID' Azyi\ 

Arifes  from  the  lateral  angle  of  the  flernum, 
and  the  bafe  of  the  clavicle;  it  is  inferred  under 
the  head  of  the  humerus,  and  brings  this  bone 
clofe  to  the  body. 

There  are,  befides,  two  little  mufcles  attached 
to  the  internal  furface  of  the  top  of  the  clavicle. 

They 
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They  are  inferted  into  the  great  inferior  tubercle 
of  the  head  of  the  humerus,  which  they  draw 
towards  the  trunk. 

The  latijfimus  dorfi  of  birds  is  formed  of  two 
parts.  The  anterior  extends  direcftly  to  its  infer- 
tion  in  thepofterior  furface  of  the  middle  of  the 
linea  afpera.  The  poherior  afeends  obliquely, 
to  be  inferted  under  the  head  of  the  bone.  Both 
are  very  thin. 

Although  the  fcapula  has  neither  fpinc  nor 
coracoid  procefs,  we  fee  mufcles  analogous  to 
the  fupra  and  infra-fphiatiy  and  the  teres  major. 

T\\c  deltoides  may  be  diftinguifhed  as  divided 
into  a clavicular  and  fcapular  part.  -The  latter 
arifes  only  fronr  about  the  neck  of  the  fcapula. 
Their  infertion  is  very  low  down  in  the  hu- 
jnerus. 


D.  In  Reptiles.' 

• I 

The  pcdoralis  major  of  the  frog  is  compofed 
of  two  portions,  placed  one  above  the  other, 
'fhey  produce  two  tendons,  which  arc  inferted 
on  each  fide  of  the  humeral  groove. 

The  le^^tijfimus  dorfi  arifes  from  the  inferior  part 
of  the  back,  where  it  is  thin.  Il  becomes 
thicker,  and  is  attached  to  the  broad  part  of  the 
fcapula,  which  it  entirely  covers.  It  is  inferted, 
by  a Brong  tendon,  into  the  internal  furface  of 
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the  humeruSj  above  one-third  of  its  length  from 
its  fiipcrior  end. 

In  the  frog  there  is  neither  the  Juprci  nov  inf ra- 
fpinatus. 

The  fiihfcapularis,  or  coraco-hrachialis,  (for  the 
mufcle  of  which  we  now  fpeak  fupplies  the  place 
of  both,)  arifes  from  the  internal  furface  of  the 
fcapula  at  its  juncftion  with  the  clavicle,  and  is 
inferted  into  the  interior  part  of  the  humerus, 
about  otu;-third  from  the  head. 

The  deltoid  is  formed  of  three  portions.  The 
firll,  which  is  the  longefl:,  and  very  flender,  pro- 
ceeds from  the  anterior  part  of  the  flernum.  The 
fecond  arifes  from  the  union  of  the  clavicle  with 
the  fcapula,  at  the  internal  furface,  runs  over  the 
bone  above  the  joint,  then  fends  a thin  tendon 
to  the  firh,  in  its  paffage,  and  is  partly  inferted 
in  the  linea  afpera,  and  partly  in  the  inferior 
portion  of  the  humerus.  The  third  is  diflindl: 
it  rifes  partly  from  both  the  fcapula  and  clavicle, 
and  is  inferted  into  the  fcapular  extremity  of  the 
humerus. 

The  ter^s  major  and  teres  mnor  are  wanting. 

Befides  thefe  mufcles,  in  which  we  difeover 
an  analogy  to  thofe  of  mammiferous  animals, 
there  is  one  which  arifes  from  the  fecond 
tranfverfe  branch  of  the  hernum,  and  is  iiiferted 
into  the  inner  edge  of  the  groove  of  the  humerus 
by  a broad  tendon.  It  may  be  regarded  as  an 
ajfijiant  to  the  De^oralis  major.  ^ - 
VoL.  I.  ‘ U 
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This  conformation  appears  to  prevail  in  the 
Jalamander. 

If  the  tortoife  has  fewer  Ynufcles  proper  to  the 
Hioulder  than  common,  it  has  an  extraordinary 
number  inferted  into  the  humerus. 

. That  which  correfponds  to  the  pecloralis  major 
is  compofed  of  five  portions. 

Two  are  fuperficial;  one  arifes  from  the  edge 
of  the  anterior  part  of  the  breaft-plate,  and  pro- 
ceeds to  its  infertion  in  the  lefTer  tubercle  of  the 
humerus.  The  other  is  much  more  extenfive  : it 
rifes  from  a great  part  of  the  internal  furface  of 
the  breaft-plate,  and  is  alfo  inferted,  by  a flat 
tendon,  into  the  leffer  tubercle  of  the  humerus; 
but  it  is  prolonged;  by  a fan-like  aponeurofis, 
which  extends  over  the  inferior  furface  of  the 
arm,  and  even  the  fore-arm. 

One-of  the  three  deeper  portions  of  the  pec- 
toral is  major  arifes  from  the  greater  part  of  the 
fecond  bone  of  theflioul  ler,  and  is  inferted  into 
the  humerus,  below  its  fcapular  articulation  ; 
another  rifes  from  the  expanfion  of  the  in- 
tcroflTeous  ligament,  which  unites  the  fecond 
bone  of  the  flioulder  to  the  third,  and  proceeds  to 
join  its  tendon  intimately  with  that  of  the  pre- 
ceding portion.  Laftly,  the  third,  which  is  the 
moft  de(;p  fcated  of  all,  arifes  from  the  fuperior 
furface  of  the  third  bone  of  the  flioulder,  or  that 
which  is  next  the  ba  k-ftwll.  Its  tendon  is  con- 
joined with  ihofc  oi  the  preceding. 
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The  mufcle  analogous  to  the^  deltoides  is  alfo 
compoled'  of  two  portions ; one  arifes  from  a 
ridge  on  the  anterior  part  of  the  brcall-plate; 
the  other,  which  is  its  acceflbry,  is  placed  more 
deeply,  and  united  to  its  correfponding  mufcle. 
They  are  inferted,  by  one  common  tendon,  into 
the  lefler  tubercle  of  the  humerus,  which  they 
draw  towards  the  neck  in  the  action  of  fwim- 
ming. 

There  is  another  mufcle  much  deeper  feated, 
which  feems  likewife  an  alTdlant  to  the  deltoides. 
It  rifes  from  the  dorfal  extremity,  and  all  the 
internal  edge  of  that  bone  of  the  Ihoulder  which 
correfponds  with  the  clavicle,  and  proceeds  to 
be  inferted  in  the  humerus  below  the  lefler 
tuberofity. 

On' the  internal  furface  of  the  humerus  we 
find  a mufcle  riling  from  the  loofe  extremity  of 
the  flernal  face  of  the  third  bone  of  the  ihoulder: 
it  is  inferted  in  the  humerus,  about  one-third 
from  its  lower  end,  by  a thin  tendon.  It  bears 
fome  relation  to  the  jier no -radial is  of  the  frog^ 
and  performs  the  fame  office. 

The  levator  hraebii  is  a very  thick  mufcle, 
which  arifes  from  the  third  bone  of  the  Ihoulder, 
the  exterior  edge  of  which  it  furrounds,  and  is 
inferted  into  the  procefs  of  the  humerus,  re- 
fembling  the  olecranon,  which  it  pulls  upward 
and  outward. 

A mufcle  analogous  to  the  teres  major,  arifes 
from  the  neck  of  the  third  bone  of  the  fhoulder, 
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externally,  and  is  inferted  into  the  humerus, 
between  the  two  tuberofitics.  It  pulls  the 
humerus  backward. 

Another  mufcle,  which  feems  a fubflitute  for 
the  lalijfimus  dorfiy  rifes  from  the  interior  part  of 
the  back-fliell,  to  which  it  is  attached  obliquely, 
in  the  interval  between  the  two  firft  ribs.  It  is 
inferted  into  the  body  of  the  humerus,  behind 
the  greater  tubercle,  by  a flat  tendon.  It  pulls 
the  humerus  toward  the  upper  fliell,  when  the 
animal  ftands  upon  all  its  four  feet. 

A mufcle,  the  ufe  of  which  feems  the  flime  as 
that  of  the  levator  brachii,  rifes  from  the  whole 
internal  furface  of  that  bone  of  the  flioulder 
which  anfwers  to  the  clavicle,  andds  inferted 
into  the  whole  length  of  the  olecraniform  pro- 
cefs,  or  great  tuberofity  of  the  humerus.  It  is 
very  flefliy,  and  appears  to  be  formed  of  two 
portions. 

Finally,  the  mufcle  analogous  to  the  fcapulo^ 
radialisy  or  biceps  Jlexor  cubitiy  arifes  from  the 
anterior  border  of  the  humeral  cavity,  and  is 
inferted  into  the  external  and  fuperior  furfacc 
of  the  humcius  by  a fmall  tendon,  which  reaches 
as  far  as  the  bafe  of  the  radius.  It  extends  the 
member,  and  brings  it  tow'ard  the  head. 
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A.RTICLE  V. 

Of  the  Bones  of  the  Fore- Arm. 

A.  In  Man. 

In  Man  the  lower  quarter  of  the  humerus  is 
gradually  enlarged  by  two  projecting  lines 
arifing  from  its  two  fides,  which  diverge  to  form 
conliderable  tubcrolities,  named  condyles;  the 
internal  (epitroebUe)  and  the  external  ( epicondyte.) 
The  line  on  the  internal  lide  is  the  fliorteft,  but 
its  condyle  projects  molt.  This  portion  of  the 
humerus  is  comprelTcd  behind  and  before;  the 
anterior  furfacc  being  convex,  the  poltcrior  flat. 
The  inferior  part  between  the  condyles  has  two 
eniinences  which  round  off  this  end.  The  in- 
ternal, which  has  the  form  of  a pully,  that  is  to 
fay,  of  a circular  channel  flightly  concave,  is 
fomewhat  oblique,  and  its  polterior  extremity 
larger,  and  turned  more  outward  : above  there 
is  a large  depreffion  to  receive  the  olecranon. 

The  fecond  eminence  is  limply  convex,  and 
terminates  polteriorly,  exaftly  below  the  inferior 
border  of  the  bone,  in  fuch  a manner  that  its 
extent  is  only  half  of  that  of  the  pulley. 

' The  ulna,  which  is  larger  towards  the  humerus, 
has  a femicircular,  or  Jigmoid  cavity,  which  re- 
ceives the  pulley  of  the  humerus,  by  which  it 
feems  to  have  been  moulded.  Its  pofterior  edge 
' U 3 is 


294  Lect,  IV.  Anterior  Extremitt. 


\ 


IS  formed  by  the  olecranon,  and  the  anterior, 
which  is  the  moft  prominent,  by  the  coronoid 


procefs.  ■ 

. The  centre  of  motion  is  not  in  the  axis  of  the  j 
humerus,  but  in  that  of  the  ulna,  on  account  of 
the  obliquity  of  the  pulley,-  fo  that,  in  bending 
the  arm,  the  lower  extremity  of  the  ulna  is 
brought  nearer  the  body.  ' 

This  extremity  is  not  fo  large  as  the  other;  it 
has  a little  head  with  a flat  furface,  round  and 
prominent  at  the  external  fide,  and  prefenting  a 
flyloid  procefs  at  the  internal. 

The  bone  called  radius  has  a round  head,  with 
a flightly  concavfe  articular  furface,  anfwering 
to  the  external  procefs,  or  leffer  head  of  the 
humerus,  and  capable  of  moving  upon  it  as  the  ■ 
ulna  does  upon  the  pulley.  But  this  head  is,  , 
befides,  capable  of  turning  upon  its  own  centre;  I 
this  is  facilitated  by  an  articular  furface  of  the  I 
external  edge  of  the  coronoid  procefs  of  the  ulna,  ! 
upon  which  the  rounded  edge  of  the  head  of  the  ' 
radius  refts.  The  inferior  head,  which  is  much  ’ 
larger,  particularly  at  the  external  part,  has  a 
fimilar  furface,  which  refls  upon  the  outward 
edge  of  the  inferior  head  of  the  ulna;  and  as 


the  oppoTite  edge  of  this  inferior  head  of  the 
radius  is  farther  from  the  axis  of  motion,  when 
the  fuperior  head  turns  upon  its  centre,  that 
edge  deferibes  a circle  round  the  little  head  of 
the  ulna.  In  this  motion  the  radius  carries 
along  with  it  the  hand,  which  turns, at  thisxime, 
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upon  the  femilunar  bone  that  refls  upon  the 
little  head  of  the  ulna,  like  a door  upon  its  hinge. 

Hence  arifes  the  motion  of  fiipination,  when 
the  radius  forms  the  outward  edge  of  the  fore- 
arm, and  the  palm  of  the  hand  is  turned  forward ; 
and  that  of  pronation,  when  the  radius  cojiftitutes 
the  internal  edge  of  the  fore-arm,  and  the  palm 
of  the  hand  is  direded  backward. 

The  ligaments  which  unite  the  bones  of  the 
fore-arm  to  the  humerus,  and  to  each  other,  are 
of  various  forts.  There  are,  in  the  firft  place, 
the  articular  capfules  of  the  correfponding  fur- 
faces  : next,  there  are,  on  each  fide  of  the  elbow, 
tw'o  ligaments  : one  proceeds  from  the  internal 
condyle,  and  is  inferted  into  the  coronoid  pro- 
cefs;  and  the  other,  proceeding  from  the  exter- 
nal, is  inferted  into  the  capfular  ligament  of  the 
radius.  The  two  bones  of  the  fore-arm  are  kept 
in  their  places  by  the  interolfeous  ligament 
which  paiTes  from  the  ulnar  edge  of  the  radius 
to  the  radial  edge  of  the  ulna,  and  by  a little 
oblique  ligament  which  extends  from  the  fmall 
tubercle  of  the  olecranon  to  the  tuberofity  of 
tlie  radius. 


B.  In  other  Mammiferons  Animals. 

In  monkies  the  bones  are  arranged  in  the  fam$ 
manner  as  in  man,  except  that  in  the  cynocepbalus, 
the  mandrills,  the  maggots,  i\\q  guenons,  and  fome 
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other  fpecies,  the  coronoid  procefs  of  the  ulna 
is  narrower,  and  the  articular  furface  of  the 
radius  deeper.  In  the  JapajouSy  we  generally 
remark  a hole  pierced  in  the  internal  falient 
line  of  the  humerus.  This  bone  is  often  per- 
forated at  the  bottom  of  the  cavity  which 
receives  the  olecranon  in  the  extended  pofi- 
tion.  Their  ulna  is  more  comprefTed  than  the 
human. 

The  articulation  of  the  fore-arm  of  the  Pedi- 
mana,  refembles  that  of  the  Japajous. 

The  bat  and  the  flying  lemur  have  no  ulna,  or, 
at  molt,  only  a rudiment  of  it,  in  the  form  of  a 
ftyle,  fituated  under  the  radius.  It  remains  dif- 
tin(5l  until  it  reaches  within  a quarter  of  the 
length  of  that  bone  from  the  lower  end  : con- 
fequently  thofe  animals  have  no  motions  of 
pronation  and  fupination. 

In  the  Carnivora,  the  olecranon  is  comprelTcd, 
and  extended  farther  back  than  in  man.  The 
pulley  is  not  concave  before,  becaufe  the  articu- 
lar furface  of  the  radius,  incrcafing  with  the  head 
of  the  bone,  cuts  off  too  much  of  the  coronoid 
procefs. 

In  the  dog  the  head  of  the  radius  has  a cavity 
for  the  little  head  of  the  humerus,  and  a ridge 
for  the  furrow  that  divides  it  from  the  anterior 
part  of  the  pulley.  On  this  account  the  rotation 
of  the  radfus  becomes  obfeure.  Ihc  poficrior 
border  of  the  figmo'id  cavity  enters  into  the  hole 
which  perforates  the  bottom  of  the  polterior 
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cavity  of  the  humerus.  The  external  linca  af- 
pera  is  more  confiderable,  and  the  internal  has  a 
hole  as  in  the  fapajous. 

Notwithftanding  the  fhortnefs  of  the  bones  in 
the  fealy  their  articulation  is  the  fame. 

It  is  the  fame  in  fome  of  the  Rodentia,  as  the 
paca,  agoutiy  beaver y (which  lafl  has  the  linea 
afpera  very  prominent.)  In  others,  as  the  cavy^ 
the  barey  and  the  raty  the  coronoid  proccfs  of  the 
ulna  is  entirely  etfaced,  and  we  fee  nothing  but 
the  radius  at  the  anterior  part  of  the  articulation. 
Its  head  forms  a ginglymus,  having  a cavity  for 
the  little  head  of  -the  humerus,  and  a ridge  for 
the  anterior  part  of  the  pulley. 

The  marmottey  the  porcupiney  &c.  hold  a mid- 
dle place  with  refpert  to  the  fmallncfs  of  their 
coronoid  procefs.  Thefe  animals  have  no  hole 
in  the  linea  afpera  of  the  humerus. 

jerboa  has  procefles  like  the  monkey. 

The  Pachydermata,  as  the  rbinoceroSy  the  bogy 
and  the  tapiry  have  the  radius  entirely  anterior, 
and  the  ulna  behind.  They  move  together  by 
ginglymus  in  a lingle  pulley.  The  little,  head 
of  the  humerus  is  quite  effaced  inferiorly.  The 
radius  is  at  the  internal,  and  the  ulna  at  the  ex- 
ternal lide  of  the  fore-arm.  Though  thefc 
bones  are  dihind:,  there  is  not  therefore  any 
pollible  rotation. 

In  the  elephant y the  anterior  part  of  the  ligmoid 
cavity,  or  coronoid  procefs,  is  divided  into  tw'o 
ridges,  with  hollow'  furfaces  turning  upon  the 
3 pro- 
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projecfling  edges  of  a Tingle  pulley.  Between  them 
is  the  head  of  the  radius  ; it  is  fmall,  and  fuftained 
by  the  external  ridge  and  middle  channel  of  this 
pulley ; for,  as  it  is  oblong,  it  cannot  turn  upon  it. 
The  inferior  part  of  the  radius  is  directed  co- 
Avards  the  internal  fide;  the  fore-arm  is  therefore 
always  in  a ftate  of  pronation.  The  inferior  head 
of  the  ulna  is  greater  than  that  of  the  radius,  and 
this  is  the  only  inftance  of  the  kind  in  mammalia.  , 
In  the  remaining  animals  the  ulna  is  only  an  ; 
immoveable  appendage  to  the  radius ; and  its 
ligmoid  cavity  a continuation  of  the  articular 
furface  of  the  head  of  the  radius,  which  performs 
only  the  motion  of  a ginglymus  upon  a fingle 
pulley.  ■ 

The  ulna  is  anchylofed  with  the  radius  almoft 
its  whole  length  in  the  Ruminantia.  It  is  only 
diftinguilhed  from  it  by  a furrow,  which  has, 
however,  a chink  at  top  and  bottom  in  tht giraffe^  • 
JlagSy  and  fome  gazelles,  and  at  the  top  only  in 
cozvs  and  peep,  but  in  no  part  in  the  camel  and 
dromedary. 

In  the  Solipeda  we  find  a furrow  with  a flic  at 
the  top. 

The  Solipeda,  the  Ruminantia,  and  the  Pachy- 
dermata,  have  the  inferior  head  of  the  radius 
comprclTed  behind  and  before,  and  the  back  of 
the  carpus  always  turned  forward. 

prom  this  variety  of  llrudlrure  it  is  obvious  that 
the  rotation  of  the  hand  becomes  more  diflicult 
in  proportion  as  the  animal  ufes  it  Icfs  for 
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grafping,  and  employs  the  anterior  extremity 
more  exclufively  in  ftanding  and  walking.  In- 
deed thefe  latter  ufes  require  a conftant  prona- 
tion, and  a firmnefs  which  is  incompatible  with 
fupination. 

For  a fimilar  reafon  lals  and  lirds  are  de- 
prived of  rotation.  If  their  hand  and  radius 
could  turn,  the  reliftance  of  the  air  would  pro- 
duce that  effedl;  at  every  effort  of  their  wings; 
the  plane  of  which  would  then  become  vertical, 
and  flight  be  thereby  rendered  impofiiblc. 

Let  us  now  confider  fome  animals  whofe 
ftru<5ture  could^not  be  brought  within  the  gene- 
ral view  we  have  taken. 

In  the  mole,  the  polition  of  the  humerus  is 
fuch  that  its  lower  head  is  the  moft  elevated  ; 
it  happens  therefore,  that,  when  the  fore-arm  is 
in  a middle  ftate  between  pronation  and  fupina- 
tion, the  elbow  is  carried  upward,  the  radius  and 
thumb  turned  downward,  and  the  palm  outward. 
Each  condyle  has  a procefs  in  the  form  of  a hook, 
pointing  towards  the-fhoulder.  The  olecranon 
^ is  very  long,  and  terminated  by  a tranfverfe  plate. 
The  ulna  is  a compreffed  longitudinal  lamina. 
A very  ftrong  ligament  unites  the  palmar  fafeia 
and  the  wrift  to  the  internal  condyle.  The  edge 
of  the  head  of  the  radius  being  prolonged  under 
the  little  head  of  the  humerus,  it  feems  incapable 
of  turning.  The  hole  is  found  in  the  internal 
linea  afpera. 
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In  the  feal  the  ulna  is  comprelTed,  inftead  of 
the  great  figmoid  notch,  there  is  one  furface  for 
the  articulation  of  the  humerus,  and  another 
oblique  one  for  that  of  the  radius.  This  has  a 
large  head,  the  internal  edge  of  which  runs  in 
the  pulley.  The  body  is  comprelTcd,  and  very 
broad  downward.  There  is  a hole  in  the  inter- 
nal linea  afpera,  and  the  olecranon  is  comprelTed, 
high  and  fliort. 

In  the  lamahtinX.\\e.  fuperior  and  inferior  heads 
of  the  two  bones  are  anchylofed  together. 

In  the  dolphm  thefe  two  bones  are  comprelTed 
and  fiat,  and  feem  united  by  fynchondrofis  with 
the  humerus  and  carpus. 

They  are  limilar  in  the  cachalot^  and  without 
doubt  in  all  other  Cetacea. 


C.  In  Birds. 

The  lower  end  of  the  humerus  is  nearly  alike 
in  birds  and  mankind.  There  are  in  the  fame 
manner  between  the  condyles,  two  articular  pro- 
cefles,  of  which  the  external  is  not  a portion  of  a 
fphere,  but  rather  a portion  of  a pulley  ; lo  that 
the  radius  may  cafily  move  upon  it,  but  not  turn 
upon  its  own  centre.  That  which  anfwers  to  the 
pulley  is  entirely  convex  and  round.  The  ulna 
is  capable  of  cxtcnlion  and  ficxion  upon  it,  by 
means  of  a cavity  which  it  poflcfics.  It  bears  alfo 
another  lefier  cavity  upon  the  external  procefs. 
The  olecranon  is  very  fliort. 
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The  radius,  which  is  flenderer  than  the  ulna, 
remains  parallel  to  it.  Its  lower  head  is  lefs 
than  tlrRt  of  the  ulna,  and  terminates  in  a triangu- 
lar furface. 

The  inferior  head  of  the  ulna  ends  in  the  feg- 
mcnt  of  a pulley,  on  which  the  fecond  bone  of 
the  carpus  performs  the  motions  nccelTary  for 
the  addudion  and  abdudion  of  the  hand. 

The  mancbol  has  this  part  fomewhat  differ- 
ently conllruded.  The  bones  of  the  wing  in 
this  bird  are  extended  in  the  fame  plane,  like 
thofe  of  fins.  The  radius  and  ulna  are  quite 
flat,  and  articulated  by  arthrodia  to  two  tu- 
bercles, placed  one  above,  and  the  other  at  the 
bottom  of  the  anterior  edge  of  tfic  humerus  ; fo 
that  the  w ing  of  the  manchot  is  to  that  of  other 
birds  what  the  thoracic  member  of  the  Cetacea 
is  to  that  of  the  other  mammalia. 


D:  In  Reptiles. 

The  humerus  of  the  crocodile  terminates  in  two 
round  tubercles.  The  hollow^  head  of  the  radius 
turns  upon  the  external  one.  Between  them  the 
round  head  of  the  ulna  is  fituated,  but  it  has 
neither  olecranon  nor  figmoid  cavity.  In  the 
upper  part  it  is  the  larged  of  the  two  bones,  but 
the  fmalleft  below. 

There  is  nearly  the  fame  conformation  in  the 
cameleo7i,  but  the  bones  are  more  elongated,  and 

the 
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the  inferior  head  of  the  radius  is  lefs  than  that  of 
the  ulna. 

In  the  frog  the  fingle  bone  of  the  fore-arm  is 
articulated  by  a concave  head,  with  a large  round 
tuberofity  on  the  bafe  of  the  humerus,  between 
its  two  condyles.  On  each  fide,  where  the  lower 
part  of  this  bone  becomes  larger,  we  obferve  a 
furrow,  which  is  the  only  veftige  of  a diftinction 
into  two  bones. 

The  two  bones  of  the  fore-arm  of  falamanders 
are  fituated  one  above  the  other.  The  ulna, 
which  is  the  lowefl:,  and  fomewhat  longefl:  of  the 
two,  has  no  olecranon ; but  there  is  a fort  of 
rotula  in  the  tendon  of  the  extenfor  mufcles. 
The  ulnar  extremity  of  the  humerus  is  much 
enlarged.  The  articular  furface  which  termi- 
nates it  is  convex,  and  permits  the  radius  and 
ulna  to  turn  together  in  every  diredlion. 

The  two  bones  of  the  fore-arm  in  the 
turtle  are  always  in  a forced  fiate  of  prona- 
tion. The  radius,  which  is  much  longer  than 
the  ulna,  and  fixed  to  it  by  a cartilaginous 
fubfiance,  is  the  lovveft,  and  extends  even  under 
the  carpus. 

Thefe  two  bones  much  refcmble  each  other  in 
the  humeral  extremity,  being  formed  by  a fingle 
concave  furface  received  upon  a correfpondent 
pulley  of  the  humerus.  Their  articulation  is 
fuch  that  it  allows  them  to  move  together 
laterally,  and  a little  upward  and  downward  in 
the  atflion  of  fwimming. 


Arti- 
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Article  VI. 

Of  the  Mufcles  of  the  Fore- Arm. 

1.  Of  the  Flexors. 

A.  In  Man. 

The  ulna,  in  the  human  fpccics,  has  but  one 
kind  of  motion  upon  the  humerus,  flexion  and 
extenlion. 

The  flexor  mufcles  arc  : 

1.  the  biceps  flexor  CUBITI,  or  SCAPULO- 

KADIALIS. 

This  arifes  by  two  tendons,  one  internal,  and 
common  to  it  and  the  coraco-brachialis,  and 
attached  to  the  .coracoid  procefs it  is  very 
fliort:  The  other  is  external,  and  much  longer; 
it  comes  from  the'  fuperior  edge  of  the  glenoid 
cavity  of  the  fcapula,  and  runs  over  the  head  of 
the  humerus,  into  the  channel  between  the  two 
tubercles.  The  mufcle  is  inferted  inferiorly 
into  a tubercle  on  the  ulnar  fide  of  the  radius, 
fomewhat  below  its  neck. 

2.  THE  BR.VCHIALIS  INTERNUS,  Or  HUMERO- 

ULNARIS, 

Is  attached  to  about  one  third  of  the  lower  and 
anterior  par^  of  the  humerus,  and  is  inferted 

by 
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by  a tendon  into  a tubercle^  before  the  coronoid 
procefs  of  the  ulna. 


B.  In  other  Mammiferous  Animals. 

Thefe  two  mufcles  are  fimilar  in  monkies, 
except  that  the  brachialis  internus  afeends  almoft 
to  the  neck  of  the  humerus. 

. In  the  Carnivora  the  fcapulo-radtalis  cannot  be 
called  biceps,  as  it  has  only  one  head,  which 
arifes  from  the  edge  of  the  glenoid  cavity  of  the 
fcapula.  In  the  bear^  however,  the  coracoid 
head  of  this  mufcle  is  reprefented  by  a little  flip 
fent  off  to  it  by  the  coraco-brachialis. 

The  brachialis  internus  arifes  from  the  pof- 
terior  and  exterior  part  of  the  humerus,  and  is 
lituated  at  the  external  part  of  the  fcapulo- 
radialis.  Its  infertion  is  the  fame  as  in  man. 

The  fame  conformationobtains  in  the  Rodentia, 
Ruminantia,  and  Solipeda.  In  the  laft  family, 
however,  the  hippotomifts  have  given  thefe  two 
mufcles  the  names  of  flexor  cuhiti  loTrgiis  et  brevis. 

C.  In  Birds. 

In  Birds  the  flexor  longus.,  which  docs  not 
exadtly  correfpond  to  tlie  biceps,  arifes  by  a long 
tendon  from  the  fcapula,  and  by  a very  fliort  one 
from  the  humerus,  below  its  inferior  tubercle. 
It  is  inferted  into  the  ulna.  The  flexqr  brevts 
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is  extremely  fmall;  it  arifes  from  the  internal 
linea  afpera,  and  palTes,  after  expanding  a little, 
to  its  infertion  in  the  internal  furface  of  the  head  . 
of  the  ulna. 

There  is,  bcfides,  the  flexor  profundus  of 
V'icq  D'Azyr,  It  arifes  from  the  external  con- 
dyle, under  the  fupinator  brevis,  and  extending 
over  the  fuperior  third  of  the  ulna,  is  inferted 
into  the  part  next  the  radius. 


£.  Of  the  Extensors. 

A.  In  Man. 

The  human  fore-arm  is  extended  by  the  tri- 
ceps EXTENSOR  CUBlTI,Or  OLECR ANO-SC APULA- 
Ris,  compofed  of  three  parts  uniting  in  a com- 
5 mon  tendon  inferted  into  the  olecranon.  They 
I are  diftinguilhed  by  different  names.  The  firft, 
V which  arifes  from  the  edge  of  the  fcapula,  below 
‘ the  glenoid  cavity,  is  called  the  extenjor  longus. 
The  fecond,  which  arifes  from  the  pofterior  fur- 
ii  face  of  the  humerus,  below  the  head,  is  named 
t the  extenjor  hrevis.  Finally,  the  third,  which 
i arifes  from  the  external  lateral  furface  of  that 
) bone,  is  denominated  the  bracbialis  externus. 

There  is  a little  bundle  of  flefhy  fibres  which 
I come  from  the  external  condyle  of  the  humerus, 
1 and  are  inferted  into  the  upper  part  of  the  ulna  ; 
j it  affifis  the  preceding  mufcles,  and  is  called 
1 ANCONEUS,  or  EPICONDYLO-ULNARIS. 

Vo^.I.  X 
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B.  In  other  ]\Iammiferous  Animals. 

In  the  monkey  there  is  a fourth  portion,  which 
arifes  from  the  common  tendon  of  the  lati[fimus 
dorfi  and  teres  major.  Befides,  the  fuperior  ten- 
don of  the  extenfor  longus  reaches  almoft  over  the 
whole  inferior  edge,  or  cofta  of  the  fcapula. 

This  fourth  part  is  alfo  found  in  the  Carni- 
vora; but  in  thefe  animals  the  part  anfwering 
to  the  extenfor  brevis  in  man,  is  divided  into  fevc- 
ral  portions,  which  arife  from  different  points 
of  the  humerus.  This  portion  is  divided  into 
four  in  the  dog,  in  which  the  brachialis  externuf 
is  extremely  large,  and  the  extenfor  longus  occu- 
pies the  whole  poflerior  edge  of  the  fcapula.— 
In  the  cat^  which  has  the  extenfor  longus  and 
brachialis  externiiSy  like  thofe  of  mankind,  it  is 
divided  into  two. 

Among  the  Rodentia,  the  rabbithzs  three  por- 
tions like  thofe  of  man.  There  are,  befidcs, 
that  which  arifes  from  the  common  tendon  of 
the  latifTimus  dorfi,  and  teres  major,  and  a faf- 
ciculus,  which,  having  the  fame  origin  as  the 
extenfor  longus,  mixes  its  fibres  very  high  up  with 
the  brachialis  interniis. 

Thc/{?o;/c  has  three  portions  like  man;  namely, 
the  extenfor  longus,  called,  by  Bourgclat,  exten- 
sor Magnus,  which  is  triangular,  and  very 
thick  ; the  brachialis  externus,  or  bxtknsor 
BREVIS;  and  the  extenfor  brevis,  or  extensor 

MEDICS 
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MEDius  of  Bourgclat.  There  is,  befides,  the 
fourth  portion,  which  arifes  from  the  common 
tendon  of  the  latiflimus  dorfi  and  teres  major, 
but  which  appears  very  evidently  to  adhere  to 
the  edge  of  the  fcapula. 

The  great  ftrcngth  and  complication  of  the 
extenfors  of  the  fore-arm  in  quadrupeds,  have 
their  utility  in  progreflive  motion.  They  per- 
form, in  thefe  anjmals,  the  fame  fundlion  in  the 
anterior  extremity,  that  the  extenfors  of  the  heel 
do  in  the  poflerir  extremity,  and  arc*exerted 
to  carry  the  body  of  the  animal  forward,  when 
the  foremoft  foot  is  planted  on  the  ground  to 
fupport  it.  The  Cetacea,  in  which  the  two 
bones  of  the  fore-arm  arc  not  moveable  upon 
the  humerus,  want  thefe  mufcles. 

The  little  mufclc  called  anconeus  in  man,  is 
found  in  all  the  above-named  animals. 

The  bat  has  only  one  flexor  and  one  extenfor 
mufcle  to  the  fore-arm.  The  fuperior  part  of 
' the/i?.ver  is  formed  of  two  flefliy  bellies,  one  of 
which  arifes  from  the  upper  part  of  the  humeral 
cavity  of  the  fcapula,  and  the  other  from  the 
coracoid  procefs.  Their  common  tendon  begins 
about  one  third  of  the  length  of  the  humerus 
from  its  head,  and  is  inferted  into  the  anterior 
^ furface  of  the  humeral  extremity  of  the  Angle 
I bone  of  the  fore-arm. 

The  extenfor  is  likewife  compofed  fupcriorly 
I of  two  belliCb,  the  tendon  of  one  of  which  is 
i attached  behind,  and  to  the  large  tubercle  of  the 

^2  humerus. 
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humerus,  and  that  of  the  other  to  the  top  of  the 
humeral  angle  of  the  fcapula.  Their  fibres  joia 
about  one  third  from  the  top  of  the  humerus ; 
they  foon  after  form  a tendon,  which  palTes  be- 
hind the  joint,  and  is  inferred  into  the  olecranon. 

It  contains,  in  its  fubftance,  a kind  of  rotula.  1 

, , ■ i 

C.  In  Birch', 

Birds  have  the  extcnjor  cubiti  compofed  of  two 
portions;  one  proceeding  from  the  fcapula,  and 
called,  by  Vicq  D’Azyr,  extensor  longus; 
the  other  from  the  humerus,  forming  the  exten- 
sor BREVIS  of  that  Anatomifi.  There  is  alfo  an 
anconeus  minor. 

fj.  Of  the  Supinators. 

The  bones  of  the  fore-arm  move  one  over  the- 
other,  and  give  to  the  hand  that  motion  by 
which  the  palm  is  turned  upward  or  downward.  ! 
Thefe  motions  are  termed  Jupination  and  prona-  ; 
lion. 

A.  In  Man. 

Supination  in  man  is  performed  by  two 
mufcles,  which  arc  called  the  long  and  fliort 
fupinators. 

1.  the  supinator  radii  brevis,  or  ipicon- 

UYI.O-KADIALIS, 

Arifes  from  the  external  condyle  of  the  hu- 
merus, and  the  adjacent  part  of  the  capfular 

ligament. 
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i ligament.  It  proceeds  obliquely,  and  embraces 
} the  fuperior  part  of  the  radius,  which  it  turns 
upon  its  axis,  from  within,  outwardly. 

2.  THE  SUPINATOR  RADII  LONGUS,  Or 
IIUMERO-SUPER-RADIALIS, 

Arifes,  likewife,  from  the  external  condyle, 

• but  above  the  preceding  mufcle.  It  produces  a 
I thin  tendon,  which  is  inferred  into  the  lower 
head  of  the  radius,  which  it  moves  round  that  of 
eht  ulna,  from  within,  outwards. 


B.  In  other  Maminiferous  Animals. 

The  monkey  has  precifely  the  fame  mufcles. 
The  bat  has  no  mufcles  intended  for  fupina- 
tion,  as  that  motion  would  deprive  it  of  the 
faculty  of  flying. 

The  cat  and  dog  have  the  fupinator  brevis^  but 
the  longHs  is  wanting. 

The  tapir  has  neither.  Thefc  mufcles  are 
likewife  wanting  in  the  Pachydermata,  the 
Ruminantia,  and  Solipeda. 


C.  In  Birds. 

Thefe  animals  have  no  fupinator  mufcles. 


Xj 
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4,  Of  the  Pronators. 

A.  In  Man, 

Pronation  is  performed  by  two  mufcics. 

1.  THE  PRONATOR  RADII  TERES,  Or  EPITRQCHLO 

RADIALIS, 

Is  fitnated  oppofite  the  fupinator  brevis.  It 
a,rifes  from  the  internal  condyle  of  the  humerus, 
and  is  inferred  into  the  interior  and  fuperior  part 
of  the  radius. 

2.  THE  PRONATOR  RADII  QUADRATUS,  Or 
CUBITO-RADIALIS, 

Is  extended  diredlly  between  the  inferior  or 
carpal  quarter  of  the  ulna  and  radius,  upon  their 
internal  furface.  • 

B.  In  other  Mammif erous  Animals. 

The  monkey  andi  the  Carnivora  have  thcfe  two 
mufcles  difpofed  in  the  fame  majincr. 

The  hat,  which  has  only  one  bone  of  the  fore- 
arm, or  only  a rudiment  of  the  ulna,  wants  the 
pronator  mufcles. 

The  rabbit  has  only  the  pronator  teres,  the 
aflion  of  which  is  very  much  confined  on  account 
of  the  immobility  of  the  radius. 

TheKuininantiaand  Solipcda  have  nopronators. 

In  the  Cctacca,  which  have  not  the  fore-arm 

moveable 
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ij  moveable  upon  the  humerus,  there  are  no  muf- 
j cles  calculated  for  fupination  or  pronation.  Some 
( aponeurotic  rudiments  of  mufcles  are  merely  ex- 
j panded  over  the  whole  furface  of  the  bones,  and 
1 ftrengthen  their  articulations. 


C.  lyi  Birds. 

Birds  have  two  mufcles  which  occupy  the 
;l  place  of  the  pronator  terrs,  and  have  fimilar  in- 
I!  fertions  ; they  feem  to  acfl  as  flexors. 

There  is  alfo  a fmall  one  inflead  of  the  fupi- 
i|  nator  brevis,  which  feems  intended  to  bend  the 
a!  fore-arm,  fo  that  their  ufes  are  totally  changed. 


. 5.  ]\IuSCLES  OF  THE  CuBITUS  IN  RePTILES. 

The/rc^has,  properly  fpeaking,  no  biceps'.  Its 
i<  place  is  fupplied  by  another  and  much  flrongef 
'0  mufcle  fituated  on  the  breaft  under  thepec'loralis 
5f  major,  with  which  it  has  the  fame  infertions.  At 
the  articulation  of  the  humerus  it  fends  out  a 
t Rrong  tendon,  which  pafles  along  the  groove  of 
4 the  humerus, and  through  a tendinous  ring  formed 
I by  the  two  parts  of  the  pecfloralis  major  under 
4 the  deltoides.  It  is  inferted  into  the  humeral 
extremity  of  the  radius,  and  may  be  named 
I sterno-radialis. 

1 There  is  no  brachialis  internus. 

\ The  triceps  is  compofed  of  three  parts,  nearly 
I as  in  man,  but  they  are  proportionably  larger. 
i X 4 There 
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There  is  but  one  fupinator^  which  arifes  front' 
the  external  condyle,  and  is  inferted  into  the 
carpus. 

There  is  alfo  but  one  pronator^  which  rifes  from 
the  internal  condyle,  and  is  inferred  into  the 
carpus. 

In  the  turtle  thef^  mufcles  are  almofl:  entirely 
aponeurotic,  and  produce  but  very  little  motion, 
the  place  of  the  member  being  fupplied  by  a fin 
as  in  the  Cetacea.  In  general  the  mufcles  of 
the  humerus  produce  the  motions  of  the  fore- 
arm. 


Article  VII,, 

Of  the  Bones  of  the  Hand. 

The  hand  is  compofed  of  a great  number  of 
little  bones,  which  render  the  fmallefi:  parts  ex- 
tremely moveable.  Some  are  fituatcd  in  the 
fuperior  part,  or  that  adjacent  to  the  fore-arm. 
Thefe  are  called  the  bones  of  the  carpus  or  wrifi, 

* 

1.  Of  the  Bones  of  the  Carpus. 

A.  In  Man, 

They  are  little,  and  prefent  fcvcral  fuifaccs 
which  correfpond  to  each  other  at  the  points 
of  their  articulation.  They  are  difpofed  in  two 

ranges. 


Art.  VII.  Bones  OF  THE  Hand,  313 

; ranges,  each  compofed  of  four  bones  ; the  firft 
range  is  articulated  to  the  deprefllons  at  the  ex- 
tremities of  the  radius  and  ulna.  The  radius 
oppofes  to  them  a large  furface,  truncated  to- 
wards the  ulna,  and  fomewhat  hollow,  bearing  a 
j point  on  the  internal  lidc.  The  articular  fur- 

I face  of  the  ulna  is  confiderably  fmaller. 

Two  of  the  little  bones  of  the  firft  range  are 
:j  joined  to  the  radius;  one  of  them  is  called  the 
\ fcaphoideSy  and  the  other  the  tiinare.  A third 
fi  articulates  with  the  ulna,  and  is  called  the  cu- 
« neiforme.  This  laft  bears  upon  its  infide,  near  its 
.i|  ijlnar  border,  a little  round  bone  which  proje<fIs 
'!  towards  the  palm  of  the  hand,  and  is  called  pifi- 
‘ forme y or  inordinatum,  according  as  it  is  con- 
:i  fidered  with  refpect  to  its  form  or  its  fituation. 

Thefe  three  bones  of  the  firfl:  range,  which  arc 
s articulated  to  the  fore-arm,  are  retained  in  their 
:l  fituation  by  a very  loofe  capfular  ligament,  which 

3 contains  within  it  an  interarticular  cartilage  of  a 
^ triangular  form.  Ligamentous  fibres  alfo  extend 
J to  the  cuneiform  bone.  Thefe  arife  from  the 
a . articular  deprefiion  of  the  ulna;  and  are  called 

II  the  external  tranfverje  ligament.  There  are  two 
0 other  ligaments  nearly  fimilar,  on  the  infide, 
V which  come  from  the  fiyloid  procefs  of  the  rad  ius; 
'}  the  one  is  inferred  into  the  fcaphoides,  and  the 
a other  into  the  tubercle  of  the  femilunar  bone. 

In  the  fecond  range  of  the  carpal  bones  two 

4 are  articulated  to  the  fcaphoides.  Thefe  are  the 
t trapeziiimy  w’hich  fupports  the  firft  phalanx  of 

the 


I 


JI4  Lect.  IV.  Anterior  Extremity.  - 

the  thumb,  and  has  a lharp  eminence  within  the 
palm  of  the  hand;  and  the  trapezoides^  to  which 
the  metacarpal  bone  of  the  index  is  articulated. 
The  next  is  the  os  magnum^  which  is  articulated 
both  to  the  fcaphoides  and  lunare,i  and  fuftains 
the  metacarpal  bone  of  the  middl'e  finger,  and  a 
fmall  part  of  that  of  the  ring  finger;  the  laft  is 
the  unerforme  or  hook-bone,  which  is  articulated  to 
the  os  cuneiforme ; it  fupports  both  the  ring 
finger  and  the  little  finger,  and  produces  to- 
wards the  palm  of  the  hand  a large  procefs  in 
form  of  a hook. 

The  carpus  moves'  upon  the  fore-arm  both 
forward,  backward  and  fidewayS;  but  though 
the  motions  of  its  parts,  with  refpedt  to  each 
other,  and  the  metacarpus,  are  quite  complete, 
they  are  fcarcely  apparent.  This  mechanifm 
produces  great  delicacy  of  movement  in  the 
bones  of  the  carpus;  yet  fuch  is  the  effeefi:  of 
their  union,  that  the  whole  hand  may  be  moved 
by  a fingle  mufcle  inferted  into  one  of  the  bones 
that  compofe  it. 

A capfular  ligament  unites  the  firfl:  range  of 
the  bones  of  the  carpus  to  the  fecond,  and 
another  joins  thefc  to  the  articular  bafes  of  the 
metacarpal  bones.  The  other  ligaments  of  the 
carpus  are  fitted  to  unite  together,  indifferent 
modes,  all  thefe  bones.  Their  figure  and  direc- 
tion are  therefore  very  various. 


B.  Iti 
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B.  In  other  Mammifcrous  Animals. 

; 

The  carpus  of  the  monkey  has  one  bone  more 
j than  that  of  man.  It  is  fituated  between  the 
J bafes  of  the  pyramidal  and  great  bone.  It 
J feems  to  be  produced  by  a divifion  of  the  tra- 
q pezoid.  The  os  pififorme  is  more  prominent, 
i becaufe  it  is  longer,  and  ferves  as  a heel  to  the 
I hand  of  this  animal. 

There  are,  belides,  almoft  always  certain 
at  pflified  points  in  the  tendons  of  the  mufcles, 

I which  are  commonly  conlidered  as  fupernumer- 
i'  ary  bones.  There  are  two,  for  inftance,  in  the 
y gibbon  and  the  maggot ; one  in  the  tendon  of  the 
u ulnaris  externus,  upon  the  joint  of  the  pifiform 
a and  the  cuneiform  bones  ; the  other  without  the 
\ range  on  the  edge  of  the  fcaphoides  and  tra- 
pczoidcs.  In  the  fapajous  the  former  is  wanting. 

In  the  roujTette^  or  ternate  bat^  there  are  tw'o 
f bones  in  the  fir  ft*  range,  namely,  a large  one 

< belonging  to  the  radius,  and  a very  fmall  one 

R anfwcring  to  the  ulna:  the  four  ordinary  bones 

c are  found  in  the  fecond  range  : the  third  bone, 

which  correfponds  with  the  fccond  finger,  has 
R a very  large  furface  towards  rhe  inner  part  of 
f the  hand. 

In  the  Carnivora  in  general-,  but  cfpecially  in 
t the  dags,  cats,  'hedge-bogs,  Jhrezvs,  bears,  and 
J^als,  the  fcaphoid  and  lunar  bones  only* form  a 
I?  large  fingU  bone  by  their  jundion.  In  the  cats 

\ • ‘ there 
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there  is  at  the  internal  ec^ge  of  the  carpus  a little 
fupernumerary  bone  refembling  the  pififorme  in 
rnan,  but  fituated  at  the  oppofite  fide.  The 
pififorme  in  the  Carnivora  is  very  long,  and  ferves 
as  a fort  of  heel  to  the  anterior  feet.  This  laft 
peculiarity  does  not  occur  in  the  feals. 

The  bone  analogous  to  the  os  magnum  in  man, 
is  very  fmall  towards  the  back  of  the  carpus. 
Thefe  that  have  only  a rudiment  of  the  thumb, 
as  the  hyana,  have  the  trapezium  very  fmall. 

The  fame  rule  applies  to  x\\t glutton  ; but  that 
animal  has  alfo  a ftyloid  appendix  to  the  car- 
pus, fituated  below  the  os  fcaphoides. 

In  the  mole  there  are  the  fame  nine  bones  as  in 
the  monkey,  and,  another  fimilar  to  the  blade  ofa 
feythe,  with  which  the  radial  border  of  the  hand 
is  furnilhed  throughout  its  whole  length:  This 
bone  caufes  the  great  fize  and  (hovel -like 
figure  of  that  member,  which  fuits  the  habits  of 
the  animal.  The  mole  has,  befides,  this  fingu- 
larity — its  toes  arc  very  fhort,  covered  by  the 
(kin  and  the  great-toe  nails  only  vifible  on  the 
out  fide. 

With  refpecfl;  to  the  Rodentia,  the  hare  has 
bones  like  the  monkey ; but  the  heaver,  the  mar- 
mot, \hc  f.juirrel,  and  rats,  have,  like  the  Car- 
nivora, a fingle  bone  for  the  fcaphoides  and 
lunare.  The  fupernumerary  bone  is  as  large  as 
tlicconimon  pififorme, and  often  larger.  Itfome- 
times  fupports  a fecond  fupernumerary  bone, 
as  in  the  jerboa  and  marmot ; fo  that  on  each  fide 
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of  the  range  there  is  an  irregular  bone  of  equal 
I magnitude. 

The  pyramidale  in  the  Rodentia  is,  in  general, 
divided  in  two,  as  in  the  monkey.  The  porcupine 
^ differs  only  in  this,  that  the  pyramidal  bone  is  not 

i divided,  and  that  there  is  a fupcrnumerary  bone 
i between  the  pififorme  and  the  metacarpal  bone 
3 of  the  fifth  toe.  It  is  attached  to  the  os  unci- 
^ forme. 

i In  the  Cavys,  the  fcaphoides  and  the  lunare  are 
(j  united  without  any  fupcrnumerary  bone.  There 

(is,  however,  a fmall  fupernumcrary  bone  in  the 
guinea-pig.  The  os  pyramidale  is  not  divided  in 
I iht  paca  agouti^  though  in  the  cavy,  properly 
fo  called,  as  well  as  in  the  guinea  pig,  it  h 
I divided.  In  both  thefe  animals  the  only  veffige 
^ of  the  thumb  is  a fmall  bone  lituated  upon  the 
trapezium,  with  which  it  is  articulated.  This 
i rudiment  of  the  thumb  confirts  of  three  fmall 
i bones  in  the  marmotte  and  the  agouti. 

I The  iu'o-toed  ant-eater  has  four  bones  in  the 
I firft  range  of  the  carpus;  two  radial,  one  ulnar, 
m and  one  long  pififorme  without  the  range.  There 
are  only  two  bones  in  the  fecond  range ; they 
H correfpond  with  the  fecond  and  third  fingers. 
'4  On  the  radial  edge  of  the  firft  there  is  the  vef- 
4 tige  of  a thumb  formed  of  a fingle  piece.  On 
4 the  ulnar  extremity  of  the  other  there  is  a 
« half-articulated  veftige  of  the  ring  finger  : there 
i is  alfo  a much  fmaller  bone  in  a fingle  piece, 
1 which  is  the  rudiment  of  the  little  finger. 


The 


Lect.  IV.  Anterior  Extremity* 

The  three-toed  Jlotb  has  only  five  bones  in 
the  carpus;  three  in  the  firfi;  range,  the  pifi- 
forme  being  wanting ; and  only  two  in  the 
fecond. 

The  carpus  of  the  ■pangolins  appears  to  have 
feven  bones,  like  that  of  the  Carnivora.  The 
■nine  banded  armadillo  has  eight,  and  a rudi- 
ment of  the  little  finger. 

The  carpus  of  the  elephant,  like  that  of  man, 
has  eight  bones,  but  they  have  a different  con- 
figuration. The  pififormc  is  elongated : the 
others  are  cuneiform. 

Among  the  Pachydermatathe  hoghdiZ,  in  the  firfi 
range,  four  bones  fimilar  to  thofe  of  man  ; but 
in  the  fecond  range  the  trapezium  is  very  fmall, 
and  no  veftige  of  the  thumb  appears  upon  it : it 
is  the  fame  with  rcfpe<fl  to  the  tapir,  whofe  fore- 
foot differs  from  that  of  the  hog  only  in  the 
lateral  toes  being  larger.  The  flrucTiure  of  that 
foot  is  exadlly  fimilar  in  the  hippopotamus. 

The  Rhinoceros  has  only  three  toes ; but  as 
the  pyramidalc,  the  os  magnum,  and  the  unci- 
formc,  belong  each  to  one  of  the  three,  the  tra- 
pezium only  is  wanting.  There  is,  however,  a 
fupernumcrary  bone  on  the  edge  of  the  fca- 
phoides,  and  one  on  that  of  the  unciformc,  as  in 
the  porcupine. 

The  Ruminantia  have  the  four  bones  that 
ufually  belong  to  the  firfi  range  ; but  they  arc  more 
narrow  in  proportion  to  their  length.  Mofi  ot 
them  have  two  in  the  fecond  range.  The  camel, 

2 however. 
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however,  has  three.  The  Solipeda  have  four  in 
the  firfl  range,  and  three  in  the  fecond. 

The  bones  of  the  carpus  in  the  dolphins  and 
other  Cetacea,  arc  very  much  flattened,  almoft 
all  of  a hexagonal  figure,  and  form  by  their 
union  a compaA  furface  refembling  a pave-  . 
inent.  There  are  three  bones  in  the  firfl  range, 
and  only  two  in  the  fecond, 

2.  Of  the  Bones  of  the  Metacarpus. 

Each  of  the  fingers  is  fupported  at  its  bafe 
by  a long  bone  which  is  united  with  fimilar 
bones  belonging  to  the  other  fingers,  in  fuch  a 
manner  as  to  form  with  them  only  very  obfeure 
motions.  Tliefe  are  called  the  metacarpal  hones. 


A.  In  Man. 

The  thumb,  which  has  only  two  phalanges,  is 
the  only  finger  the  metacarpal  bone  of  which  is 
capable  of  aconfiderable  feparation  and  approxi- 
mation with  refpeA  to  the  others.  The  other 
metacarpal  bones  cannot  be  feparated  beyond 
the  extent  at  which  they  are  fixed  b^  the  liga- 
ments betw^een  them,  called  the  inter-metacarpal 
ligaments.  Thefe  bones  are  befides  faftened  to 
thofe  of  the  fecond  range  of  the  carpus,  by  a 
number  of  articular  ligaments,  which  are  divided 
into  the  palmar,  the  fub-palmar,  and  the  lateral. 

At 
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At  the  digital  extremity  of  each  metacarpal 
bone  there  is  a fmooth  tubercle,  which  receives 
the  firfl  phalanx  of  each  finger.  The  carpal 
extremity  exhibits  feycral,  furfaces,  of  which  the 
principal  one  correfponds  \vith  the  bones  of  the 
carpus,  and  the  other  fmaller  and  lateral  ones 
with  the  nearefi:  metacarpal  bones.  Thefe  bones 
are  almofl:  flraight  in  man. 


J3.  In  other  Mammifcrous  Animals. 

The  Mammalia  in  general  have  as  many  bones 
in  the  metacarpus  as  they  have  toes ; In  the 
Ruminants  and  Solipeda,  however,  the  two  me- 
tacarpal bones  are,  at  a very  early  period,  united 
into  one  bone,  called  the  cannon  bone. 

The  length  of  the  metacarpal  bones  varies  in 
proportion  as  the  animal  walks  more  or  lefs  on 
the  extremities  of  the  toes,  or  as  it  ufes  the 
anterior  feet,  like  a hand,  to  feize  objedts. 

The  whole  of  the  metacarpus  is  elevated,  and 
forms  what  is  vulgarly  called  the  fore-foot,  in 
dogs,  hovfes,Jheep,  &c. 

In  the  three-toed  (loth,  the  three  metacarpal 
bones  are  united  into  one  at  their  bafe,  and  there 
is  joined  to  them  the  rudiment  of  a fourth  bone; 
at  lead  this  is  the  cafe  with  the  adult  individual 
preferved  in  the  Mufciim. 

The  bones  of  the  metacarpus  arc  likewife 
intimately  joined  together,  and  are  exceedingly 
flat  in  the  Cetacea. 
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3.  Of  The  Bones  of  the  Fingers. 

The  fingers  are  the  free  and  moveable  part* 
which  terminate  the  hand. 


A.  7/1  Man. 

They  are  five  in  number.  Each  of  them,  the 
thumb  excepted,  is  compofed  of  three  phalanges, 
the  firfl:  of  which,  or  that  which  articulates  with 
the  metacarpal  bones,  is  the  longell.  The  fmall- 
eft  is  that  which  terminates  the  finger,  and  which 
bears  the  nail  (unguinal.)  It  is  erfly  to  diftinguifh 
the  phalanges  from  one  another.  The  bafe  of 
the  firfi;  has  a fmooth  oblong  articular  cavity, 
which  correfponds  with  the  digital  extremity 
of  the  metacarpal  bones.  In  the  fecond  the 
articular  furface  of  the  bafe  is  compofed  of  two 
fmall  folTir,  feparated  from  each  other  by  a 
little  projecting  eminence.  Finally,  the  lafh 
phalanx  is  terminated  by  a fcabrous  and  inartlcu- 
lar  furface. 

Thefe  three  bones  gradually  diminilh  in  thick- 
nefs,  but  they  are  nearly  ftraight  throughout  their 
whole  length.  They  have  an  articular  capfule 
and  lateral  ligaments  at  each  of  their  extremities. 
There  are,  befides,  a number  of  ligamentous 
fibres  and  vagi  me,  by  w’hich  the  tendons  of  the 
mufcles  of  the  hands,  inferted  in  thofe  bones, 
are  preferved  in  their  proper  pofition, 

VoL.  I.  Y 
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B,  In  other  Mammlferous  Animals. 

If  we  include  the  rudiments,  which  are  fome- 
?imes  very  imperfccft,  and  frequently  concealed 
under  the  fkin,  there  are  never  lefs  than  three, 
nor  more  than  five  toes,  on  the  anterior  feet  of 
the  Mammalia. 

The  Solipeda  have  two  imperfe<5l  and  one  per- 
fect, in  all  three. 

The  rhinoceros  has  three  perfect:. 

The  Ruminantia,  two  imperfecfl:  and  tw'o  per- 
fect, in  all  four. 

The  tapir  and  hippopotamus  have  four  perfect. 

All  animals  with  claws  have  five,  reckoning 
she  perfed;  and  imperfed:. 

Every  perfed:  finger  has  three  phalanges,  ex- 
cept the  firft,  on  the  fide  of  the  radius,  or  the 
thumb,  which  never  has  more  than  two.  Thef© 
phalanges  are  capable  of  complete  flexion,  but 
none  of  them  can  be  extended  beyond  a right 
line,  except  the  firfl,  and,  in  fome  fpccies,  the  laft. 

The  Quadrumana,  like  man,  have  the  thumb  ' 
feparate,  and  capable  of  being  oppofed  to  the  , 
other  fingers.  In  this  conlifis  the  real  charac- 
teriftic  of  the  hand ; but  the  human  thumb  i» 
always  longer,  in  proportion  to  the  other  fingers,  . 
than  that  of  the  Quadrumana,  whofe  hand,  in  this 
refped,  does  not  poflefs  the  perfedion  of  ours. 

It  is  even  obliterated,  and  concealed  under  the 
Ikin,  in  the  coaila  (Simla  panijeus  Linna’i.) 

The  lafl  phalanx,  or  that  on  which  the  nail  is 

placcdi. 
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f placed,  is  lefs  flat  and  more  pointed  than  that  of 

!man.  The  bones  of  the  metacarpus  and  the 
firlt  phalanges,  arc  alfo  much  more  curvated 
4 towards  the  palm  of  the  hand. 

’ The  roujfets  and  common  bats  have  the  phalanges 
I exceedingly  long,  particularly  the  lall,  which 
^ are  very  much  pointed,  and  have  no  nails.  The 
i thumb,  however,  is  not  fubje<5t  to  thofe  devia- 
i tions.  It  is  (hort,  and  has  a nail. 

In  the  Carnivora,  the  thumb  remains  parallel 
i to  the  other  toes;  by  this  conformation,  thefc 
fi  animals  are  deprived  of  the  faculty  of  pinching, 
^ or  feizing  fmall  objedls.  In  the  /cal  the  great 
^ toe  is  longer  than  the  others  ,•  it  is  almoft  of  an 
i|  equal  length  in  the  bears,  badgers,  racoons,  and 
If  eoatis.  The  opoffums  have  it  a very  little  fhorter, 

ilt  is  obvioufly  Ihorter  in  "joea/eU,  civets,  cats, 
and  dogs. 

It  is  obliterated  and  reduced  to  a Angle  pha- 
lanx in  the  by  ana. 

The  form  of  the  laft  and  fecond  phalanges  is 
(I  very  remarkable  in  the  family  of  cats,  the  in- 

Idividuals  ot  which  have  the  power  of  railing 
their  claws,  left  they  fhould  be  blunted  by  re- 
maining on  the  ground  while  they  walk. 

The  fecond  phalanx  is  triangular.  Two  of  its 
furfaces  are  lateral,  and  one  inferior.  The  inter- 
nal lateral  furface,  or  that  which  is  next  the 
thumb,  exhibits  a kind  of  twift,  in  confequence 
ot  which  the  middle  part  is  rendered  oblique, 
*nd  as  it  were  hollow'ed. 

Y 2 
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The  third  phalanx,  or  that  to  which  the  cla\r 
is  attached,  is  ftill  more  fingular  in  its  form,  it* 
articulations  and  its  motions. 

The  figure  of  this  phalanx  is  that  of  a hook, 
confirming  of  two  parts;  one  part  which  is 
dire(!:l:ed  forward,  and  is  curvated,  cutting  and 
pointed,  receives  the  claw,  the  form  of  which  is 
nearly  the  fame.  The  bafe  of  this  firft  portion 
forms  a kind  of  ofleous  hood,  into  which  the 
bafe  of  the  nail  is  received  as  in  a fiieath,  but  in 
' fuch  a manner  that  it  cannot  be  pufhed  back- 
ward. The  fecond  part  of  the  hook  is  fituated 
])oficriorly.  It  rifcs  almoft  vertically,  and  is  only 
articulated  at  its  moft  inferior  part.  It  is  pro- 
longed beneath  the  articulation  in  two  appen- 
dices, to  which  are  attached  the  two  mufclcs 
that  project  the  claw,  and  bend  the  phalanx — 
motions  which  take  place  at  the  fame  time.  The 
articulation  of  this  bone  is  indeed  fo  difpofed, 
that,  upon  its  extenfion,  which  takes  place  great- 
ly beyond  a right  line,  it  experiences  an  inverfion 
by  being  turned  upwardly  and  pofieriorly  on 
the  fecond  phalanx,  towards  the  internal  or  radial 
fide.  In  this  fituation  the  lateral  depreffion  of 
the  fecond  phalanx  ferves  to  receive  the  third, 
and  the  point  of  the  claw  far  from  touching  the 
ground  is  directed  upward. 

This  inverted  pofition  is  the  fiatc  of  inaifiion. 
The  phalanx  is  prclerved  in  it  by  the  articular 
capfulc,  and  two  lateral  ligaments  which  proceed 
from  tlic  fecond  phalanx. 
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A perfect  thumb  is  found. in  the  family’of  the 
Kodcntia.  It  is  however  Iliort  in  the  bares^ 
heavers y jerboas.  Squirrel s,  ra/s,  porcupines , the 
pacuy  the  agouiiy  See.  have  a diminilhed  thumb, 
with  two  phalanges.  Finally,  the  cavyy  i\\t  guinea- 
pigy  the  marmot y 6cC.  have  a thumb  nearly  oblite- 
rated! of  which  only  a linglc  rudiment  remains. 
In  general  the  lall  phalanges  are  very  narrow, 
long,  almoll:  flraight,  and  pointed.  The  great 
eavy  forms  however  one  exception.  In  it  the 
laft  phalanges  are  triangular,  and  enveloped  in  a 
real  hoof. 

The  Edentata  exhibit  many  variations  with 
refpcdl  to  the  number  of  the  toes  in  the  anterior 
feet.  The  tamanoir  or  great  ant-eater,  and  the 
four -toed  ant-eater,  have  the  thumb  obliterated. 
The  thumb  and  the  little  toe  arc  both  oblite- 
rated in  the  three-toed  jloth  or  ai,  in  which  a num- 
ber of  other  very  remarkable  particularities  are 
obfervablc.  Its  three  pcrfcch  toes  are  often 
intimately  united  together  at  their  bafes  with  the 
metacarpal  bones  ; this  very  much  limits  their 
motion : bcfides,  each  of  the  toes  conlifts  only  of 
two  phalanges,  the  articulations  of  which,  both 
with  the  bones  of  the  metacarpus,  and  wdtheach 
other,  take  place  by  pulleys  that  have  very 
narrow  and  deep  grooves.  This  conftrudtion 
renders  lateral  motion  abfolutely  impoflible. 
Finally,  the  lad  phalanx  is  much  longer  than 
the-firfl.  It  is  covered  by  the  nail  throughout 
almoft  the  whole  of  its  length,  and  has  at  its  bafe 
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a kind  of  oflcous  fheath  or  hood,  which  is  much 
deeper  on  the  inferior  than  on  the  fuperior  part. 

The  thumb,  the  index,  and  the  little  finger, 
are  obliterated  in  the  two-toed  ant -eat er^  and  in 
the  tinau^  or  tzvo-toed  Jlolh. 

The  elephant  has  five  perfedl  toes ; but  the  < 
whole  five  are  almofi:  entirely  concealed  under  i 
the  thick  fkin  which  envelopes  the  foot.  • 


In  the  hoofed  animals,  that  have  four  toes,  ae 
the  bogy  the  iapir^  and  the  hippopotamus^  we  alfo 
obferve  a fmall  bone  which  is  the  rudiment  of 
the  thumb.  The  two  lateral  toes  of  the  hog  are 
fhort,  and  do  not  touch  the  ground:  they  are 
however  perfecfl  with  refped;  to  the  number  of 
the  bones  of  which  they  are  compofed.  In  thofe 
animals  the  laft  phalanx  is  fet  into  the  interior 
of  the  horn  which  terminates  the  foot. 

The  Ruminantia,  as  we  have  obferved,  have 
only  one  metacarpal  bone,  which  fupports  the 
two  toes  that  form  what  is  commonly  called  the 
cloven-foot.  Several  fpecies  have  alfo,  at  the 
roots  of  the  two  perfedl  toes,  two  little  bones, 
v.'hich  are  frequently  covered  with  fmall  nails, 
and  which  reprefent  two  other  toes.  The  lafi 
phalanx  of  each  toe  is  always  of  a triangular 
figure.  Two  of  the  furfaccs  arc  lateral;  the 

O 

internal  being  plane,  and  the  external  convex. 

In  the  horfe^  and  the  other  Solipeda,  the  only 
vefiigc  of  the  lateral  toes  are  two  fiiarp-pointcd 
bones  growing  on  each  fide  of  the  cannon-bone. 
The  three  phalanges  of  the  only  toe  that  cxifis, 
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are  called  the  pajiern^  the  ccronst,  and  the  coffin 
bone.  This  laft  phalanx  has  the  form  of  a hoof. 
It  is  rounded,  flat  inferiorly,  and  convex  fu- 
periorly. 

The  Cetacea  have  all  the  phalange*  flattened, 
united  in  the  form  of  a fin,  and  frequently  car- 
tilaginous. Such,  in  particular,  is  the  cafe  with 
refped  to  the  porpoife^  the  dolphin^  and  the 
cachalot. 


4.  Of  the  Bones  of  the  Hand  in  Birds.' 

There  is  only  one  row  of  bones  in  the  carpus 
of  birds;  the  fccond  appears  to  be  anchylofed 
with  the  part  which  reprefents  the  metacarpus. 

This  row  of  the  carpus  confifts  only  of  two 
bones.  The  one,  which  is  radial,  and  of  a rhom- 
boid form,  prevents  the  metacarpus  from  being 
too  much  extended.  The  other  is  ulnar,  in  the 
form  of  a wedge,  and  in  its  internal  angle  the 
ulnar  fide  of  the  end  of  the  metacarpal  bone 
is  implanted.  It  has  frequently  a tubercle, 
which  correfponds  with  the  pififorme  of  Mam- 
malia. 

The  metacarpal  bone  is  formed  of  two 
branches,  which  are  united,  by  oflificarion,  at 
their  extremities. 

On  the  radial  fide  of  its  bafe  it  has  a particu- 
lar procefs,  or  fmall  feparate  bone,  which  bears 
a Hyloid  bone  reprefenting  the  thumb.  On  the 
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extremity  of  the  metacarpal  bone  there  is  a long 
finger,  confifting  of  two  phalanges.  The  firft  is 
almoft  recflangular,  and  is  comprelTcd  like'  a 
knife.  The  fecond  is  flyliform.  There  is  alfo 
a fliort  finger  of  only  one  phalanx,  which  has  the 
form  of  a ftillet.  The  thumb  fuftains  the  falfe 
or  baflard  quills;  the  primary  or  chief  are 
placed  upon  the  long  finger  and  metacarpal 
bone.  The  little  finger  bears  none;  it  is  con- 
* cealed  under  the  ficin. 

All  the  bones  of  the  hand  or  wing  of  the 
inanchots  are  comprefled,  and  appear  like  thin 
plates. 

5,  Of  the  Bones'of  the  Hand  in  Reptiles. 

The  frog,  the  toad,  and  the  falnnander,  have 
three  ranges  in  the  carpus.  The  firft  confifts 
of  two  bones,  one  radial  and  one  ulnar.  The 
fecond  confifts  of  three  bones,  the  largeft  of 
which  bears  the  rudiment  of  a thumb  with  two 
joints.  The  third  range  has  likewife  three  bones. 
The  fecond  finger  proceeds  from  the  firft  of 
thefe  bones.  The  fourth  finger  is  articulated 
with  the  fecond  bone.  The  middle  finger  arti- 
culates with  both  bones.  The  little  finger  joins 
the  third  bone,  'flic  firft  range  touches  the 
third  inferiorly,  bccaufe  the  fecond  is  cuneiform. 
I'hcrc  is  no  bone  without  the  range. 

In  the  mud  tortoife  the  firft  range  is  a fnigle 
bone,  which  feparatc^  the  radiqs  from  the  ulna. 

The 
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The  fecond  range  confifls  of  two  bones,  and  a 
ftnall  one  out  of  the  row,  lituated  on  the  ulnar 
edge.  The  third  range  conlifts  of  five  bones, 
one  for  each  bone  of  the  metacarpus. 

The  fea  tortoife  has  three  bones  in  the  firfl: 
range.  The  ulnar  bone  being  longeft,  the  two 
anterior  bones  do  not  advance  much  farther. 
The  third  range  confifis  only  of  three  bones  for 
thofe  of  the  metacarpus,  and  one  fmall  bone  out 
of  the  row,  lituated  upon  the  radial  fide. 

In  the  crocodile  the  firfl:  range  conlifts  of  two 
long  parallel  bones.  It  has  belidc  two  little 
external  bones  without  the  range  on  the  radial 
fide; 

The  number  of  the  phalanges  varies  in  thefe 
animals. 

The  crocodile  has  the  hand  rounded  : it  has  two 
phalanges  to  the  thumb,  three  to  the  fecond 
finger,  four  to  the  middle  and  fourth  finger,  and 
only  three  to  the  little  finger. 

The  cameleon  has  three  finsjers  on  one  fide, 
and  two  on  the  other,  which  form,  with  the 
three  oppofite  to  them,  a kind  of  forceps.  The 
number  of  the  phalanges  is  the  fame  as  in  the 
crocodile,  with  the  exception  of  the  little  finger, 
which  has  four. 

In  the  Jalamander  the  little  finger  is  oblite- 
rated, and  the  thumb  has  only  two  phalanges. 

The  frog  has  only  one  phalanx  to  the  thumb. 
The  two  following  fingers  have  only  two  pha- 
langes. The  other  two  fingers  have  three. 


The 
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The  hand  of  the  fea-torioife  is  long,  and  com- 
prefTed  in  the  form  of  a fin;  it  terminates  in  a 
point.  There  are  two  phalanges  to  the  thumb, 
three  to  the  three  fucceeding  toes,  and  two  only  > 
to  the  lafi.  ^ 

A fimilar  conformation  is  obfervable  in  the  ] 
mud-torloife  ; with  this  exception,  thk  its  hand 
is  rounder. 


. Article  VIII. 

Of  the  Mufcles  of  the  Hand.  « 

, < 

I.  Muscles  of  the  Carpus  and 

I\Ietacarpus. 

A.  In  Man, 

The  mufcles  which  a6l  on  the  carpus  and  j 
metacarpus  are  named  radial  and  ulnary  accord- 
ing to  the  fide  of  the  fore-arm  along  which  they 
are  extended;  and  internal  and  external^  accord- 
ing to  the  condyle  of  the  humerus  to  which  they 
arc  attached. 

The  os  pififorme  is  the  only  bone  of  the  car- 
pus into  which  one  of  thofc  mufcles  are  inferr- 
ed; that  mufclc  is 

THE  ULNARIS  IXTEUNUS,  OY  EPITROCilLO- 
CARPALIS. 

It  arifes  from  the  internal  condyle  of  the 

humerus, 
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I humerus,  and  the  pofterior  furface  of  the  ulna, 
i and  extends  along  the  ulnar  fide  of  the  fore-arm. 

.1  THE  ULKARI8  EXTERNU8,  01'  CUBITO-5UPER- 

METACARP  ALIS. 

This  mufcle  rifes  from  the  other  condyl«  of 
h the  os  humeri,  defeends  on  the  outfidc  of  the 
c preceding  mufcle,  and  is  inferted  in  the  external 
/ bafe  of  the  metacarpal  bone  of  the  little  finger. 

THE  RADIALIS  INTERNUS,  OV  EPITKOCHLO- 
METACARPALIS, 

Proceeds  from  the  internal  condyle  of  the 

II  humerus,  and  fends  off  a tendon,  which  pafies 
i under  the  hook  of  the  os  unciforme  bone,  and  is 
t inferted  into  the  bafe  of  the  metacarpal  bone  of 
i.  the  index. 


THE  RADIALES  EXTERNI. 

Thefe  mufcles  are  tw'o  in  number.  They 
arife  from  the  external  condyle  of  the  humerus, 
and  proceed,  the  one  upon  the  other,  to  the 
external  fide  of  the  radius,  and  thence  defeend 
to  their  points  of  infertion.  The  firft  (humero. 
suPER-METACARPALis,)  is  attached  to  the  ex- 
ternal bafe  of  the  metacarpal  bone  of  the  index; 
the  fecond  (epicondylo- super -metacarpa- 
j,is,)  into  that  of  the  middle  finger. 


B.  In 


332  Lect.  IV.  Anterior  Extremitv^. 


Ij.  I7i  other  ]\Iammifcrous  Animals. 

< Monkies  have,  like  man,  five  mufcles  of  the 
hand.  The  cal  and  the  bear  have  the  fame  num- 
ber. 

The  do^  has  only  one  radialis  ext  emus  ^ which 
divides  into  two  tendonsl  It  is  the  fame  with 
refped:  to  the  rabbit. 

In  all  thofe,  with  many  fingers,  the  external 
mufcles,  when  adling  in  concert,  approximate 
the  back  of  the  hanej  to  that  pf  the  fore-arm. 

The  internal  mufcles  have  a different  ef- 
fedl.  When  the  ulnar  adl  in  concert,  the  hand 
is  turned  outward  tow'ards  the  ulnar  fide  of  the 
fore-arm.  -The  radial  produce  a contrary  mo- 
tion. 

In  animals  that  have  cannon-bones,  in 
which  the  hand  is  neither  capable  of  flexion 
or  ejetenfion,  the  radialis  externus,  (extenjor  rec- 
tus ant  feus  of  the  cannon-hone  of  Bourgelat,}  is 
fixed  to  the  anterior  bafe  of  the^i^etacarpus,  or 
• tannon^bone,  and  extends  it. 

'file  radialis  internus^  (flexor  ini  emus  of  Bour- 
gclat,j  is  inferted  into  the  poficrior  bafe.  The 
ulnar  is  internus,  {flexor  obliquus  of  Bourgelat,)  is 
inferted  in  the  bone  that  correfponds  to  the  os 
pi  fi  forme.  'I'hc  ulnaris  exiernus,  (flexor  externus 
of  Bourgelat,)  is  inferted  in  the  fame  bone,  and 
extended  under  thofe  of  the  carpus. 

Thcfe  mufcles  are  all  flexors. 
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The  mufcles  which  move  the  hands  of 
are  few  in  number,  but  they  are  very  remarkable. 

That  which  is  analogous  to  the  ulnaris  externus^ 
arifes  from  the  humerus,  and  from  the  convexity 
of  the  radius  as  far  as  its  middle.  Its  tendon  is 
inferted  into  the  fuperior  and  internal  part  of 
the  carpus,  which  it  extends  by  abdudlion. 

The  mufcle  which  correfponds  to  the  uhiarii 
intermiSy  arifes  from  a Hefliy  portion  common  to 
all  the  mufcles  of  the  fore-arm,  and  is  inferteJ 
into  the  external  fide  of  the  firrt  phalanx  of  the 
lall  finger.  It  is  a Hexor  or  addudtor  of  the 
carpus. 

That  which  takes  the  place  of  the  addufJor 
■polliciSy  arifes  alfo  from  the  fame  common  Helhy 
mafs.  Its  tendon  proceeds  obliquely  to  the 
luperior  lurtace  ot  the  tore-arm,  crofling  the 
tendon  of  the  ulnaris  externus.  It  is  inferted  in 
the  internal  lidc  of  the  carpus,  at  the  bafe  of  the 
thumb. 


C.  In  Birds. 

The  metacarpus  of  Birds  is  not  capable  of 
flexion,  or  approaching  the  internal  furface  of 
the  tore-arm;  nor  of  extenfion,  or  approaching 
the  external  furface  of  that  arm.  It  can  only 
perform  the  motion  of  addueflion  by  approxi- 
mating the  radius  and  abdudion,  by  comino- 
nearer  the  ulna.  As  there  are,  however,  only 
thefe  two  motions,  we  might,  in  imitation  of 
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Vicq  D'Azyr,  call  the  mufcles  that  produce 
them  flexors  and  extenfors:  But  as  it  will  be 
more  eafy  to  compare  them  to  thofe  of  man,  we 
lhall  retain  the  common  names. 

The  ulnaris  internum  has  the  fame  pofition  as 
in  Mammalia.  It  originates  in  the  fame  man- 
ner from  the  internal  condyle  of  the  humerus, 
and  is  inferted  into  the  tubercle  of  the  bone  that 
refembles  a wedge.  There  is  a fmall  mufcle 
under  the  preceding  to  which  it  is  parallel. 

It  produces  a long  tendon,  which  fends  off 
flips  to  the  fccondary  quills,  and  is  inferted  in 
the  back  of  the  metacarpus. 

The  ulnaris  externus  is  placed  on  the  pofterior 
furface  of  the  ulna.  Its  tendon  pafles  between 
the  firfl;  fecondary  quill  and  the  lafl:  primary, 
and  is  inferted  in  the  internal  edge  of  the  bafe  of 
the  metacarpal  bone. 

1‘here  is  but  one  radial  mufcle,  but  it  confifts 
of  feveral  portions,  which  all  arife  from  the  exter- 
nal condyle,  except  one  from  the  radius.  Their  | 
common  tendon  is  inferted  into  the  tubercle  of  | 
the  metacarpal  bone  of  the  thumb:  this  tubercle, 
as  we  have  obferved,  is  fometimes  a fmall  fepa- 
rate  bone. 


. 1).  In  Reptiles. 

In  the  fea^tortoi/es,  which  have  the  carpus 
comprclTcd,  and  fitted  for  fv»imming,  the 
mufcles  arc  only  fin)ple  bantls  of  aponeurotic 

2 fibres. 
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fibres,  which  ftrengthen  the  fcveral  articula- 
tions. 

We  have  (till  to  examine  thofe  of  the  other 
reptiles. 

II.  Muscles  op  the  Fixsers. 

The  miifcles  of  the  fingers  arc  extenfors  and 
flexors^  adductors  and  abductors.  They  arc  com- 
mon or  proper,  and  long  or  Ihort,  according  as 
they  are  fituated  along  the  fore-arm,  or  proceed 
merely  from  the  carpus  and  metacarpus. 

A.  In  Man  ami  other  Mamm'tferou.<  Animals^ 
The  long  mufclcs  of  the  fingers  are, 

1.  THE  EXTENSORS. 

Thefe  are  fituated  on  the  external  furface. 

The  EXTENSOR  COMMUNIS,  (ePICONDYLO- 
suPER-uNGui  ALis,)  arifcs  from  the  external  con- 
dyle of  the  humerus.  It  fends  off  tendons  to  all 
the  fingers  except  the  thumb,  and  is  found  in  all 
quadrupeds.  The  number  of  its  tendons  is 
equal  to  that  of  all  the  fingers,  the  thumb  not 
included.  In  general  they  are  four;  but  in  the 
Ruminantia  they  are  two;  and  in  the  Solipeda 
only  one,  which  is  the  extenfor  anticus  of  Bour- 
gelat,  and  the  extenjor  pedis  of  La  Fofle. 

The  EXTENSOR  PROPRIUS  DIGITI  MINIMI, 
(EPICONDXU-8UPBR-UNGUIALIS,)  is  placed  on 

the 


33^  Lect.  IV.  Anterior  Extremity. 

the  ulnar  fide  of  the  preceding,  and  has  the  fame 
origin.  In  man  it  has  a tendon  for  the  little 
finger  only.  In  monkies  it  has  another  for  the 
fourth.  In  dogs  and  bears  it  fends  off  a third  to 
the  middle  finger.  Inftead  of  one  mufcle,  the 
cat  has  two ; one  for  the  little  or  laft  finger,  and 
one  for  the  fourth  and  third.  There  is  but  one 
mufcle  in  the  rabbit,  which  has  two  tendons,  as 
in  the  monkey. 

In  the  Ruminantia  this  mufcle  extends  the 
external  toe,  and  the  extenfor  indicis  the  internal 
toe. 

There  are  two  mufcles  in  the  horje ; one  more 
removed  from  the  extenfor  anticus,  analogous  to 
to  the  extenfor  communis.  It  is  called  ex- 
tenfor  lateralis  by  Bourgclat,  and  extenfor  of 
the  -pafern  by  La  Foffe.  Its  tendon  is  inferted 
into  the  fide  of  the  firfi;  phalanx  of  the  toe.  A 
fccond  is  placed  between  the  two,  and  its  tendon, 
after  hav  ing  palfcd  before  the  carpus,  is  obliquely 
united  with  that  of  the  preceding  mufcle.  The 
hippotomifis  confider  this  tendon  as  a digitation 
of  the  extenfor  anticus. 

The  EXTENSOR  INDICIS  PROPRIUS,  (CUBITO- 
suPER-UNCuiAi.is,}  is  fituatcd  clofc  to  the  in- 
ferior and  external  part  of  the  ulna  in  man.  It 
has  only  one  tendon,  which  is  inferted  into  the 
fore-Jinger;  but  it  is  fometimes  accompanied  by 
a proper  extenfijr  for  the  middle  finger. 

In  monkics  it  has  two  tendons;  one  for  the 
index,  and  another  for  the  middle  finger. 


In 
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I In  the  'dog  and  cat  it  is  fituated  as  in  man, 
bur  it  extends  to  the  lafl:  articulation.  It  is 
j entirely  wanting  in  the  rabbity  the  Ruminantia, 
3 and  the  horfe. 

i,  The  thumb  has  two  extenfores  proprii. 

i*  TheLONGUS  (CUBITO-SUPER-PHALANGEUS,)  is 

placed  above  the  extenfor  of  the  fore-finger.  It 
3 pafles  under  the  external  annular  ligament,  and 
A extends  its  tendon  to  the  firft  phalanx, 
i]  The  BREVIS  (cubitO  super-unguialis,)  is 
i^placed  on  the  radial  fide  of  the  preceding  mufcle. 
; Its  tendon  accompanies  that  of  the  abdudlor, 
I and  extends  to  the  fecond  phalanx, 
il  In  monkies  the  lafi:  mufcle  either  intimately 
1 unites  its  tendon  with  that  of  the  abdudfor,  or  is 
((.altogether  wanting. 

1 The  extenfor  brevis  pollicis  is  wanting  in  the 
, cat^  the  dog,  the  bear,  and  the  rabbit.  The 
\longus  exifts  in  thefe  fpecies,  and  in  the  bear  gives 
i4  a tendon  to  the  fore-finger. 

I The  Ruminantia  and  the  borfe  have  neither. 

2.  THE  ABDUCTORS. 

The  ABDUCTOR  POLLICIS  LONGUS  (cUBITO 

IsuPER-METACARPALis,)  is  placed  abovc  the  pre- 
ceding mufcles,  towards  the  radial  fide  of  the 
fore-arm.  It  crofles  the  radial  mufcles  at  the 
inferior  head  of  the  radius,  and  is  inferred  in  the 
radial  fide  of  the  metacarpal  bone  of  the  thumb. 
VoL.  I.  Z , This 
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This  mufcle  is  fimilar  in  monkieSy  dogSy  catsy 
hearsy  rabbits y &c. 

In  the  horfiy  and  in  the  Ruminantia,  it  is 
attached  to  the  internal  fide  of  the  bafe  of  the 
only  metacarpal  bone,  and  becomes  what  Bour- 
gelat  calls  the  oblique  ext  enf or  of  the  cannon-bone. 


3.  THE  flexors. 

Thefe  are  all  on  the  internal  furface  of  the 
fore- arm. 

The  FLEXOR  SUBLIMIS  ( EPITROC HLO - PHA- 
LANGEus,)  confifts  of  fcveral  difiindl  mufcles, 
which  unite  in  different  ways,  and  terminate 
by  furnifhing  tendinous  perforated  flips  to  the 
fingers  which  follow  the  thumb. 

The  FLEXOR  LONGUS  POLLICIS  f RADIO-SUB- 

UNGuiALis,)  appears  to  be  united  to  the  former 
in  a very  intimate  manner.  It  is  fituated  on  its 
radial  fide,  and  is  extended  to  the  fecond  phalanx. 

The  FLEXOR  PROFUNDUS  (CUBITO-SUB-UN- 
G uiALis,}  which  is  fituated  upon  the  bones  of  the 
fore-arm,  tranfmits  perforating  tendons  to  the 
four  fingers  which  follow  the  thumb : fuch  is  the 
defeription  of  thefe  mufcles  in  the  human  body. 

In  monkies  the  flexor  longus  poll  ids  is  want- 
ing; but  the  profundus  divides  into  five  flips, 
one  of  which  proceeds  to  the  thumb,  to  which 
the  fublimis  docs  not  fend  any  tendon. 

In  the  dog  the  flexOr  pollicis  unites  its  tendon 

with 
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with  that  of  the  profundus^  from  which  it  again 
feparates  to  proceed  to  the  fecond  phalanx  of 
the  thumb. 

The  fiexor  fublimis  fends  a tendon  to  the  firft 
phalanx  of  the  thumb,  but  it  is  not  perforated. 

It  is  the  fame  with  refpeit  to  the  cat ; but  th« 
fiexor pollicis  is  not  in  this  animal  fo  diftindl  from 
the  profundus,  which,  belides,  is  vifibly  divided 
into  as  many  mufcles  as  it  produces  tendons. 

The  profundus  in  the  rabbit  tranfmits  a ten- 
dinous flip  to  the  thumb,  which  is  not  the  cafe 
with  refpedt  to  the  fublimis. 

In  the  Ruminantia  the  fiexor  fublimis  and  the 
profundus  tranfmit  two  tendons  each,  and  the 
tendon  of  the  fiexor  pollicis  is  united  w ith  that  of 
the  fiexor  profundus. 

There  are  likewife  two  of  thefe  mufcles  in  the 
horfe,  one  perforating  and  the  other  perforated, 
but  which  have  each  only  one  tendon. 


B.  In  Birds. 

As  the  fingers  of  birds  can  perform  no  mo- 
tions except  thofe  of  addudion  and  abdudlion, 
the  ufe  of  the  preceding  mufcles  is  changed  in 
the  animals  of  this  clafs.  Thefe  two  fun(ffions 
are  diftributed  among  the  mufcles  without  any 
uniform  relation  to  the  fide  of  the  fore-arm  to 
which  they  adhere.  If,  therefore,  we  were  to 
fubftitute  for  the  term  adduIHon  that  oi  extenfion, 
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and  for  abdii^ion  that  of flexioiiy  which  might  be 
done,  ftill  the  flexors  would  not  all  be  placed 
on  the  internal,  nor  the  extenfors  all  on  the  ■ 
external  furface  of  the  arm.  In  this  manner,  j 
indeed,  the  mufcles  which  are  flexors  in  man  i 
would  be  converted  into  extenfors. 

% i 

1.  THE  ADDUCTORS,  07'  EXTENSORS  of  TlC(J 

D'ylzyr. 

The  adduclor  phalangis  prima  correfponds  to 
the  flexor  Juhlimis.  It  arifes  from  the  internal 
condyle,  proceeds  above  the  ulnaris  internus, 
palTes  over  the  internal  fide  of  the  wedge  bone 
along  the  metacarpal  bone,  and  is  inferted  into 
the  bafe  of  the  firfl:  phalanx  of  the  great  finger. 

The  addiidlor  hitey'niis  pbala/igis  fecraidce,  w’hich 
correfponds  to  the  flexor  profujtdtis^  proceeds  I 
along  the  internal  fide  of  the  ulna.  Its  tendon  i 
approaches  that  of  the  preceding  mufcle,  but  X 
proceeds  farther,  and  is  inferted  into  the  bafe  of  3 
the  fecond  phalanx.  There  is  no  perforation.  | 

The  adduBor  pollicis^  which  correfponds  to  the  ? 
flexor  pollicis,  is  fituated  between  the  preceding  \ 
mufcle  and  the  ulna.  Its  tendon  extends  to  the 
radial  edge  of  the  thumb. 

The  adduflor  exteryius  pbahttgis  fecunda  is  analo-  * 

gous  to  the  flexor  proprius  i7idicis.  It  is  attached 
to  the  external  condyle,  and  fituated  along  the  ' 
external  fide  of  the  radius.  Its  tendon  palTes  to 
the  back  of  the  metacarpus,  and  even  extends  to 
the  fecond  phalanx  of  the  great  finger. 
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2.''  THE  ABDUCTORS,  0)'  FLEXORS  of  Vicq 

D'Azyr. 

The  abduHor  communis^  which  correfponds  to 
the  cxtenfor  communis  in  man,  arifes  from  the 
external  condyle,  and  proceeds  without  the  pre- 
ceding mufcle,  along  the  external  fide  of  the 
radius.  When  its  tendon  arrives  oppofite  to  the 
carpus,  it  divides  into  two.  One  goes  to  the 
ulnar  bafe  of  the  thumb,  the  other  to  that  of  the 
firfl:  phalanx  of  the  great  finger. 


IV.  Short  Muscles  of  the  Fingers. 

The  hand  of  man  has  alfo  a great  number  of 
Ihort  mufcles  which  arife  from  the  bones  of  the 
carpus  or  metacarpus,  and  are  inferred  into  the 
fingers. 

One  of  them  is  fupcrficial : it  is  placed  under 
the  fkin  of  the  palm  of  the  hand,  to  which  it 
is  attached  on  one  part,  and  on  the  other  to  the 
palmar  aponeurofes.  It  is  called  caro-qua- 
DRATUs,  and  palmaris  cutaneus  (palmo- 
CUTANEUS.) 

Of  the  other  mufcles,  fome  belong  to  the 
thumb  ; as — , : 

The  abductorb  revis,  (carpo-super-pha- 
langeus.)  It  arifes  from  the  trapezium,  and  is 
inferred  in  the  external  fide  of  both  phalanges 
of  the  thumb. 

Z3 


The 


34^  Lect.  IV.  Anterior  Kxtremitv, 


The  FLEXOR  BREVIS  (C  AR  PO  - P H A L AN  G E U S, ) 
arifes  from  almofl:  the  whole  of  the  inferior  fur- 
faces  of  the  bones  of  the  carpus,  and  is  inferted 
into  the  firft  phalanx. 

The  oppoNENs  (cARPo-METACARFALis,)  arifcs 
from  the  ligament  of  the  carpus,  and  from  the  os 
trapezium,  and  is  inferted  in  the  metacarpal 
bone  of  the  thumb. 

The  ADDUCTOR  (metacarpo-phalangeus,) 
extends  from  the  firfl;  and  fecond  bones  of  the 
metacarpus  to  the  firfl  phalanx  of  the  thumb. 

The  little  finger  has  alfo  two  fmall  mufcles 
which  arc  peculiar  to  itfelf,  viz. 

The  FLEXOR  BREVIS,  OF  OPPONENS,  (CARPO- 

metacarpalisJ  arifes  from  the  os  unciforme, 
and  is  inferted  into  the  internal  fide  of  the  meta- 
carpal bone.  It  renders  the  palm  of  the  hand 
concave,  and  bends  the  little  finger. 

The  other  is  the  adductor,  (carpo-piia- 
LANGEUS.)  It  arifes  alfo  from  the  os  unciforme, 
and  is  inferted  into  the  external  fide  of  the  firfl 
phalanx. 

Lafily,  there  arc  fome  fmall  mufcles  of  the 
liand  which  are  common  to  all  the  fingers ; 
Thcfc  arc  — 

The  lumbricales  (palmo- pmalangei J 
which  are  four  in  number.  They  arife  from  the 
tendons  of  the  flexor  profundus,  and  arc  inferr- 
ed in  the  internal  lidcs  of  the  firfl  phalanges  of 
the  fingers,  except  the  thumb.  They  arc 
{igxiliarics  to  the  flexor  profundus. 
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I The  INTEROSSEI  INFBRIORES  JeU  INTERNI,  et 
; SUPERIORES  Jcu  EXTERNI,  ( M fiTAC ARPO-SU PER- 

i piiALANCEi.)  Thefc  mufcles  occupy  the  inter- 
: vals  between  the  metacarpal  bones,  and  are 
: inferied  into  the  two  fides  and  upper  part  of 
the  firfl:  phalanx  of  each  finger. 

The  bats  have  only  one  extcnfor,  and  fomc 
' flexors  of  the  fingers. 

The  extenfor  digitorum  is  afmall  mufcle  which 
( comes  from  the  external  condyle  of  the  humerus, 
i(,  palTes  to  the  carpus,  and  produces  a very  fine 
tendon,  which  extends  to  the  convexity  of  eaclj 
of  the  phalanges,  and  is  terminated  in  the  lafl:. 

The  flexor  communis  arifes  from  the  flefliy  mafs 
; on  the  inner  fide  of  the  fore-arm.  It  produces 
' a flender  tendon,  which  pafles  under  the  carpus, 

! where  it  divides  into  five  fmall  flips,  which  after- 
wards unite  with  the  proper  flexor  of  each  of 
. the  fingers. 

Laftly,  the  flexores  proprii,  which  are  four  in 
number,  arife  from  the  carpus  at  the  bafes  of 
the  firft  phalanges.  They  there  form  a fmall 
flefhy  body,  which  receives  the  tendon  of  the 
flexor  communis,  and  is  continued  with  it  to 
the  extremity  of  the  finger,  the  phalanges  of 
which  it  bends  one  over  the  other. 

The  thumb  appears  alfo  to  have  fome  fmall 
peculiar  mufcles.  Their  fliort  fibres  arife  from 
all  the  palmar  furface  of  the  carpus,  and  form  a 
little  pyramid,  the  apex  of  which  is  inferred  into 
" the  bafe  of  the  firft  phalanx. 
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In  the  Cetacea  the  above  mufcles  arc  only 
finiplc  aponeurotic  bands  fitted  for  connedling 
the  rudiments  of  bones,  which  in  them  do  not 

move  one  upon  the  other, 

» • 

C.  In  Reptiles. 

The  mufcles  of  the  hand  of  the  frog  and  the 
Jalamander  are  very  fimilar  to  thofe  of  man. 

Thofe  of  the  thumb  are  wanting,  except  the 
extenfor,  which  comes  from  the  external  condyle, 
and  is  infcrted  in  the  laft  phalanges. 

There  is  an  extenfqr  of  the  two  lafl:  fingers, 
which  alfo  arifes  from  the  external  condyle,  and 
is  inferred  into  the  laft  phalanges. 

The  other  mufcles  vary  very  little. 

In  fca  tortoijes  the  mufcles  of  the  hand  arc 
replaced  by  bundles  of  aponeurotic  and  tendi- 
nous fibres,  which  fupport  the  articulations  in 
the  action  of  fwimming. 

We  have  not  yet  had  an  opportunity  of  (tudy- 
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TABLE  of  the  Length,  in  Metres,  of  the  differ- 
ent Farts  of  the  PcBoral  Member  in 
]\lammalia. 


NAMFU 

Total 

Arm 

Fore 

Arm 

Carptu 

Meta- 

carpus 

Fingen 

Man 

1^,75) 

0,33 

0,2(1 

0,03 

0,07 

0, 10 

Sai 

U,28 

0,10 

0,11 

0,01 

0,02 

0,04 

Orang 

0,38 

0,12 

0,14 

0,01 

0,04 

0,07 

Pongo  

1,00 

0,35 

0,88 

0,03 

0,10 

0,14 

'j'ernate  Rat 

0,57fi 

0,1  1 

0,15 

0,015 

0,1  1 

0,19 

Common  Rat 

0,19 

0,035 

0,06 

0,005 

0,05 

0,04 

Mole  

0,105 

0,02 

0,02 

0,05 

0,015 

Hedge-hog  

0,14 

0,04 

0,04 

0,03 

0,015 

0,015 

Sea-Bear  

0,88 

0,30 

0,33 

0,03 

0,10 

0,12 

Glutton 

0,34 

0,12 

0,12 

0,01 

0,03 

0,06 

Racoon 

0,33 

0,10 

0,13 

0,01 

0,03 

0,06 

Otter 

0,24 

0,09 

0,08 

0,01 

0,03 

0,03 

Seal 

0,30 

0,08 

0,1  1 

0,02 

0,02 

0,07 

Lion 

0,85 

0,31 

0,30 

0,03 

0,10 

0,1  1 

Cat 

0,27 

0,09 

0,1  1 

0,01 

0,03 

0,03 

Wolf 

0,53 

0,18 

0,19 

0,02 

0,07 

0,07 

Opoflum 

0,19 

0,06 

0,08 

0,01 

0,02 

0,02 

Hare 

0,29 

0,10 

0,12 

0,01 

0,03 

0,03 

Guinea  Pig 

0,1 1 

0,04 

0,04 

0,01 

0,01 

0,01 

Three-iocd  Sloth 

0,51 

0,19 

0,18 

0,01 

0,03 

0,10 

Long-tailed  Manis 

0,15 

0,05 

0,05 

0,005 

0,01 

0,04 

Elephant 

1,53 

0,77 

0,48 

0,1  1 

0,10 

0,07 

Hog 

0,67 

0,20 

0,24 

0,04 

0,09 

0,10 

Rhinoceros 

1,42 

0,4d 

0,53 

0,08 

0,20 

0,15 

Dromedary , . 

1,49 

0,35 

0,67 

0,06 

0,30 

0,21 

Giraffe - 

2,44 

0,51 

0,91 

0,08 

0,72 

0,23 

Ox 

1,00 

0,26 

0,34 

0,04 

0,18 

0,18 

Stag 

1,10 

0,25 

0,38 

0,04 

0,27 

0,16 

Horife 

0,92 

0,22 

0,34 

0,04 

* 

0,18 

0,14 

Dolphin 

0,22 

in  all 

— 

Porpoife 

0,18  in  all 

\ 

• 

\ , 
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Article  IX. 

* 

OJ  the  Anterior  Extremity  in  Fijhcs. 

1 . Of  the  Bones. 

The  anterior  extremities  of  fifhes  arc  their  pec- 
toral fins.  Thefe,  like  all  the  other  fins,  are 
compofed  of  a certain  number  of  olTeous  radii  or 
fibres,  each  formed  of  a multitude  of  joints,  and 
fullaiuing  a common  membrane.  Sometimes 
one  or  two  of  thefe  radii  or  rays  are  made  of  a 
lingle  bony  piece.  Thefe  are  called  fpinous. 

In  moft  fiflies  the  pedloral  fin  moves  in  a 
horizontal  plane,  which  is  nearly  perpendicular 
to  its  own  plane;  that  is  to  fay,  in  the  ftate  of 
repofe  it  is  placed  clofc  to  the  fide  of  the  body, 
from  which  it  may  be  raifed  to  a greater  or  lefs 
height,  until  it  forms  a right,  or  even  an  obtufc 
angle  with  the  fide. 

In  others,  as  the  rays^  the  parks,  See.  the  two 
pecftoral  fins  are  in  the  fame  horizontal  plane; 
when  they  move,  they  ftrike  from  above  down- 
ward, or  from  below  upward,  preferviug  a verti- 
cal dircdlion.  ^ 

The  pedloral  fin  is  wanting  in  only  a very 
fmall  number  of  fifhes,  fuch  as  the  eds  and 
Cecilias. 

In  thofc  which  have  the  pedoral  fin,  it  is  gene- 
rally articulated  and  firmly  attached  to  the  head, 
BS  in  oJfeQiis  fipcs,  or  to  the  fpinc,  as  in  raySt  6cc. 

The 
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The  pedoral  fins  in  rays  form  thofe  large 
, wings  which  give  to  the  bodya  rhomboidal  fhape. 

; They  are  formed  of  a vaft  number  of  radii, 
s placed  very  clofe  together,  and  having  a number 
of  articulations.  They  are  all  connected  with 
: a cartilage  parallel  to  the  fpinc,  which  may  be 
d fubdivided  into  two  or  three,  and  which  is  itfclf 
; articulated,  on  the  upper  part,  to  another  car- 
j tilagc  fixed  to  the  fpine.  Beneath  there  is  a fort 
of  tranfverfe  bar,  common  to  the  cartilages  of 
t both  fins,  and  w hich  ferves  at  once  for  fternum 
j and  clavicles.  This  inferior  bar  alfo  exifts  in 
’ Jharks i but  we  obferve  in  them  no  articulations 
t with  the  fpine.  Their  pedloral  fins  are  much 
5 fmallcr. 

i In  the  offfQus  fiJheSy  and  in  feveral  others  which 
t fiiould  be  regarded  as  belonging  to  that  clafs, 

( though  Ichthyologifts  have  ranged  them  among 
; the  cartilaginous,  (fuch  as  the  balijlesy  &c.j  the 
i pedoral  fins  are  attached  to  an  ofleous  girdle 
which  furrounds  the  body  behind  the  branchiae, 
f and  which  fupports  the  pofterior  edge  of  their 
aperture. 

I This  ofleous  girdle  is  formed  of  one  bone 
from  each  fide,  articulated  at  the  poflerior  fu« 
perior  angle  of  the  cranium,  and  defeending 
■ under  the  neck,  w'here  it  unites  with  the  cor- 
refponding  bone.  Thefe  bones  may  be  regarded 
as  Jcapulce.  The  portion  fituated  above  the  fia 
is  fimple  and  thin;  that  which  is  beneath  has 
anteriorly  a projecting  plate  which  anfwers 

inflead 
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inftead  of  a fpine.  The  abdudor  mufcles  lie 
in  the  angle  formed  by  this  lamina  uith  the 
body  of  the  bone. 

^ The  portion  of  the  body  of  the  bone,  which 
is  fituated  behind  the  lamina,  is  more  or  lefs  . 
large  according  to  the  extent  of  the  mufcles.  j 
At  this  place  there  is  fometimes  an  unoffified 
interval.  This  is  the  cafe  in  the  flying  trigla^  in 
the  &c.  The  Jea  dragon  and  the  whiting  \ 
have  two  of  thefe  intervals. 

The  lamina  is  extremely  broad  in  the  chietodonSy 
the  zeusy  and  the  fea-zvolf. 

The  figure  of  this  bone,  the  angle  under  which 
it  joins  its  correfponding  bone,  and  thofe  which 
interfect  it,  vary  in  the  difi'erent  fpecies.  In 
the  fiflies,  comprefled  vertically,  they  unite  by 
a fharp  angle.  In  thofe  that  arc  deprefled  they 
are  turned  inwardly  in  fuch  a manner  that  their 
union  forms  almofl:  a right  line. 

In  a number  of  fillies,  particularly  in  thofe  of  , 
the  family  Thoracic!,  viz.  the  genera  pleuro- 
7tedles,  perches,  coitus,  zeus,  chtetodons,  6cc.  as  well  J 
as  in  the  balifles,  and  fcveral  others,  the  fuperior  ; 
part  produces  a large  fpine,  which  defeends  ^ 
diredly  behind  the  fin,  and  ferves  for  the  attach-  i 
inent  of  the  addudior  mufcles.  'I’his  fpine  is  ; 
moveable,  and  has,  by  fomc  anatomies,  been  ' 
improperly  called  the  clavicle. 

The  rays  which  fuflain  the  membrane  do  not 
articulate  immediately  with  the  bony  girdle. 

Ketween  them  and  it  there  is  a range  of  fmall 

flat 
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flat  bones,  feparatecl  by  cartilaginous  intervals, 
which  may  be  compared  to  the  bones  of  the 
carpus.  There  are  four  of  thefe  bones  very  large 
in  the/ea  wolf,  the  red  gurnard,  the  armed  and  the 
flying  trigla  j four  fmall  ones  in  the  whiting 
the  pleuroneSies ; eight  in  two  rows  in  the  dory, 
(zeus  fahr;)  three  fmall  and  cylindrical  in  the 
filurus-,  and  five  in  the  ch^todons,  perches,  &cc. 
When  the  firft  ray  of  the  pedoral  fin  is  fpinous, 
as  in  the  loricaria,  fomc  Jiliiri,  &c.  it  is  imme- 
diately articulated  with  the  girdle  bone. 

This  difpofition  is  remarkable  in  fome  flluri 
and  fome  flicklebacks,  which  can,  at  pleafure, 
either  lay  this  fpinc  flat  upon  the  body,  or  place 
it  firmly  fupported  in  a perpendicular  pofition. 

1 They  are  thus  furnilhed  w’ith  an  excellent  means 
of  defence. 

!The  olfeous  girdle  has  for  this  purpofe  a 
tubercle  of  a cylindrical  form,  in  the  front  of 
which  there  is  a hole.  The  fpine  of  the  fin 
articulates  with  this  cylinder  by  a depreffion, 
which  has  a projecting  procefs  before  and  behind 
I it.  When  the  fpine  is  extended,  the  anterior  pro- 
4 cefs, -which  is  in  the  form  of  a hook,  enters  the 
4 above-mentioned  hole,  and  the  fpine  turning  a 
little  on  its  axis,  the  procefs  is  hooked  upon  the 
edge  of  the  hole  in  fuch  a maimer  that  the  fpine 

! cannot  be  inflected  until  it  makes  a turn  upon 
its  axis  in  a direction  oppofite  to  the  former. 
This  fpine  is  furniibed  with  denticulations, 
which  t^orm  a part  even  of  the  fubftance  of  the 
I bone. 
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bone.  They  have  oppofite  direcflions  upon  the 
two  fides  of  the  Jilurus  afpredo,  and  upon  one  fide 
only  in  thtfilurus  feliSiftluris galeatuSy2LV\A  many 
others. 

In  the  trigla  hirundoy  volitans  and  evolans^ 
fcorpana  volitans^  exoccetus  volitans^  and  fome 
other  fifhes,  the  pecfloral  fins  are  exceedingly 
long,  and  ferve  for  flying. 

Their  fituation  varies  coniidcrably  in  different 
fpecies:  they  are  very,  near  the  branchias  in  the 
exQccsti:  on  the  contrary,  they  are  confiderably 
removed  from  them  in  the  blenniesy  &c. 


2.  Of  the  Mufcles. 

The  pecfloral  fin  of  the  offeous  fiflies  is  firmly 
fupportcd  by  the  flat  bone,  which  is  articulated 
■with  the  pofterior  angle  of  the  cranium,  and 
■which  correfponds  with  the  fcapula.  Twoftrong 
mufcles  arife  from  the  inferior  or  broadcft  part 
of  this  fpccies  of  fcapula,  and  arc  inferred  in  the 
enlarged  or  poflerior  extremity  of  the  cordiform 
bone  which  fupports  the  tongue.  Thefe  arc 
analagous  to  iho.  Jlerno-hyoidai, 

Another  mufcle,  which  performs  the  office  of 
the  diaphragviy  and  which  feparares  the  cavity  of 
the  branchitc  from  that  of  the  abdomen,  is  at- 
tached, at  the  one  part,  to  the  point  of  the  bone 
which  fuftains  the  branchise,  and,  at  the  other, 
to  the  internal  crcft  of  the  bafc  of  the  fcapula. 

The 
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The  clavicle  is  alfo  moved  by  a fmall  mufeie, 
which  arifes  from  its  free  extremity,  and  is  in- 
ferted  partly  into  the  fcapula,  and  partly  lofes 
irfelf  in  the  mufclcs  that  cover  the  belly. 

But  the  fin  is  particularly  moved  upon  the 
fcapula  by  two  fets  of  mufclcs.  One  fet  being 
fituated  at  its  external  and  inferior  furfacc,  and 
the  other  at  the  internal  and  fuperior  furfacc. 

The  firrt  external  mufcle  covers  all  thofe  of 
the  fame  furfacc.  It  occupies  the  anterior  part 
of  the  infrafpinous  folia,  and  is  inferred  by  a 
great  number  of  tendinous  digitatioiis  into  each 
of  the  eminences  of  the  rays  of  the  fin.  This 
mufcle  raifes  the  fin  from  the  Hank,  and  moves 
ij  it  forward,  making  it  cut  the  water. 

1 The  firfi:  being  removed,  we  find  two  other 
a mufcles;  one  is  more  internal,  and  its  fibres, 
i||  which  arc  directed  obliquely  outward,  terminate 
i likewife  by  fmall  tendons  in  each  of  the  rays, 
i It  lowers,  the  fin,  moves  it  towards  the  cor- 
^ refponding  fin,  renders  it  vertical,  and  turns  it 
^ downward. 

The  third  mufcle  is  more  external:  it  arifes 
q from  almoft  the  whole  breadth  of  the  folTa  ; but 
‘ it  diminiflies  in  breadth  as  it  approaches  the  fin, 
w and  terminates  at  laft  by  being  inferted  in  the 
ti  moft  external  of  the  rays.  By  its  contractions  it 
1 removes  the  fin  from  the  body,  and  direds  it 
towards  the  head,  making  it  ftrike  the  water, 
i The  mufcles  of  the  internal  furface  are  like- 
^ wife  difpofed  in  layers.  The  largcfi:  and  moft 

external 
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external  extends  from  the  fuperior  fpine  of  the 
fcapula,  which  is  articulated  with  the  cranium, 
to  the  bafe  of  the  radii  of  the  fin.  It  is  con- 
fiderably  augmented  in  its  progrefs,  and  it  is 
crofled  by  the  clavicle.  It  turns  the  plane  of 
the  fin  directly  outward,  by  removing  it  from  the 
body.  This  mufcle  covers  another  at  its  in- 
ferior part. 

This  lafl:  mufcle  has  a number  of  fibres.  It 
occupies  all  the  part  of  the  fub-fcapular  fofia, 
which  is  fituated  under  the  clavicle.  It  per- 
forms precifely  the  fame  office  as  the  preceding, 
but  moves  the  plane  of  the  fin  fomewhat  more 
towards  the  head.  There  are  more  of  its  muf- 
cular  fibres  attached  to  the  bafes  of  the  radii. 
Their  different  directions  approximate  or  re- 
move, with  refpc(5t  to  each  other,  all  thofe  little 
bones,  fo  as  to  fpread  out  or  clofc  the  kind  of 
fan  which  they  coiiflitute. 

The  mufcles  of  the  pecftoral  fins  of  the  ray 
form  two  very  thick  flelhy  layers,  which  cover 
thofe  fins  fuperiorly  and  inferiorly,  and  which 
are  divided  into  as  many  bundles  as  the  fins. arc 
into  radii. 
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LECTURE  FIFTH. 


OF  THE  POSTERIOR  EXTREMITY,  OR  ABDO.^ 
MINAL  MEMBER. 

I _ 

1 

1 

Article  I. 

I Of  the  Bones  of  the  Pelvis. 

A.  In  Man. 

I The  pelvis  in  man  is  a kind  of  oflcous  girdle 
furroiinding  the  lower  part  of  the  trunk  oblique- 
ly, and  fo  fituated  that  its  pofterior  part,  w hich 
is  ftrongly  attached  to  the  Tides  of  the  os  facrum, 
is  more  elevated,  and  its  anterior  part  lower  than 
that  bone. 

1 The  fuperior  and  pofterior  part  is  compofed  of 

Itwo  w ings,  of  a form  almoft  femicircular.  The 
anterior  and  concave  furface  of  each  is  turned 
fomewhat  inward,  and  the  pofterior  and  convex 
furface  is  extended  towards  the  fpine,  where  it 
!4furnilhes  the  portion  which  is  attached  to  the  os 
4 facrum. 

1 The  lower  part  of  each  of  thefe  wings  is 
^narrowed  into  a kind  of  neck,' and  prolonged 
t VoL.  I,  A a ' fomewhat 
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fomewhat  inferiorly,  as  far  as  the  great  hemifphe- 
rical  depreflion,  called  the  cotyloid  cavity,  which 
fervcs  to  lodge  the  head  of  the  femur.  One 
branch,  which  proceeds  from  the  anterior  edge 
ot  this  cavity,  is  diredled  forward  and  inward 
until  it  meets  the  correfponding  branch  of  the 
other  fide,  and  completes  the  anterior  portion  of  } 
the  pelvis.  Another  branch  proceeds  from  the 
inferior  edge  of  the  fame  cavity.  It  is  dire(flcd 
dow’nward  in  fuch  a manner  as  to  leave  between 
it  and  the  facrum  a large  fpace,  called  the  ifchiaiic 
notch.  Having  defcended  a little  lower  than  the 
coccyx,  this  branch  afcends  by  a diredlion  which 
is  forward  and  inward,  until  it  unites  to  the  firil 
branch,  at  the  place  where  it  joins  the  corre-  ; 
fponding  one  from  the  oppofite  fide.  Thus 
there  remains,  on  each  fide  of  this  anterior  part 
of  the  girdle  formed  by  the  pelvis,  an  interval 
furrounded  by  an  ofieous  circle,  and  named  the 
ovaly  oi"  Jub-pubic  foramen. 

The  plane  of  each  half  of  this  anterior  portion 
is  turned  obliquely  downward  and  to  one  fide. 
The  future  which  feparates  the  two  halves  an-  | 
reriorly,  is  fymphyfis  pubis.  The  two  bones  | 

which  with  the  os  facrum  form  the  pelvis,  arc  I 
called  coxePy  haunch  bones,  or  o[fa  innominala. 

In  youth  each  of  thefe  bones  is  divided  into 
three  parts,  all  of  which  contribute  to  the  forma- 
tion of  the  cotyloid  cavity.  They  have  been  long 
regarded  as  particular  bones,  and  have  received 
difi'erent  names,  viz.  i.  'Ihc  os  ilium,  or  Hank 

6 bone. 
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bone,  which  is  the  fuperior  portion,  in  the  fo^m 
of  a wing;  its  fuperior  and  femicircular  edge  is 
called  the  crijla  of  the  os  ilium  ; and  the  angle 
produced  at  its  juncflion  with  the  inward  curva- 
ture, which  alTilts  in  forming  the  before  men- 
tioned neck,  is  called  the  /pine.  2.  The  os  pnbis^ 
which  forms  the  anterior  tranfvcrfe  bar,  and  the 
portion  which  defcends  the  whole  length  of  the 
fymphylis.  3.  The  os  ifehiumy  which  furrounds 
the  foramen  ovale  pofleriorly  and  inferiorly. 
Its  moft  inferior  portion  is  called  the  tuberojity  of 
the  ifehiumy  and  it  is  on  this  part  of  the  bone  we 

Ireft  in  fitting.  The  margin  of  this  laft  portion, 
which  is  turned  towards  the  os  facrum,  has,  at 
the  height  of  the  cotyloid  cavity,  a fmal!  hooked 
procefs  directed  backward  : this  is  called  the 
ifcbiatic  [pine. 

The  fuperior  margin  of  the  os  pubis  is  con- 
tinued on  the  inferior  part  of  the  internal  furface 
of  the  os  ilium  in  an  elevated  bone,  which  extends 
to  the  place  where  the  latter  bone  joins  the  os 
facrum;  and  which,  together  with  the  projeiSlion 
» the  os  facrum  itfelf  forms  at  its  angle  with  the 
! reft  of  the  fpine,  divides  the  pelvis  into  two 

i parts  : great  pelvis,  w'hich  is  fuperior;  and 

little  pelvis,  which  is  inferior. 

This  inward  proje^ion  is  called  the  anterior 
(Irait  of  the  pelvis.  It  forms  a kind  of  ellipfis, 
the  plane  of  which  makes  a very  marked  angle 
with  the  facrum,  and  another  with  the  lumbar 
: part  of  the  fpine.  Its  diameter  between  the 

a 2 anterior 


356  Lect.  V.  Posterior  Extremity. 

anterior  and  poflerior  part  is  fomewhat  lefs  than 
that  between  the  lidcs.  ' 

The  bones  v/hich  form  the  pelvis  are  united 
by  very  ftrong  ligaments,  fome  of  which  con- 
tribute-to  the  formation  of  its  cavity.  Thofe 
, which  unite  the  ileal  portion  of  the  os  inno- 
minatum  to  the  facrum,  come  from  the  tranf- 
verfe  procefs  of  the  laft  lumbar  vertebra,  or  the 
bafe  and  procefles  of  the  os  facrum.  The 
bundles  which  they  form  are  more  or  lefs  long, 
and  extended.  They  are  inferted  in  the  pof- 
terior  part  of  the  creft  of  the  os  ilium. 

The  ifchiatic  portion  is  alfo  united  by  two 
ftrong  ligaments,  which  complete  the  cavity  of 
the  little  pelvis  pofteriorly.  One  extends  from 
the  tubcrofity  to  the  lateral  margin  of  the  fa- 
crum. The  other  arifes  alfo  from  the  ifchium, 
but  particularly  from  its  fpine,  and  extends 
tranfverfely  to  the  margins  of  the  facrum  and 
coccyx,  uniting  its  fibres  with  thofe  of  the  pre- 
ceding ligament. 

The  os  pubis  of  the  one  fide  is  joined  with 
that  of  the  other  by  an  intermediate  cartilage, 
w'hich  forms  what  we  have  called  the  fymphyfis. 
This  articulation  is  covered  with  a ftrong  liga- 
ment, which  renders  it  immoveable. 

Finally,  the  bones  of  the  tail  or  coccyx  arc 
firmly  united  to  the  os  facrum  by  articular  cap- 
fulcs  and  ligaments,  which  cover  them  entirely. 
Thcfc  arc  divided  into  the  anterior,  the  lateral, 
and  the  pollerior. 
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B.  In  other  Mamrniferous  Animals, 

We  have  obferved,  that,  in  quadrupeds,  the 
facrum  is  commonly  continued  in  the  fame  line 
with  the  fpine.  It  may  be  farther  remarked, 
that  were  v\  e to  place  them  fo  as  to  render  their 
fpine  vertical,  the  planes  of  the  two  anterior 
halves  of  the  pelvis  would  be  direcfled  forward 
and  outward,  and  not  downward  as  in  man  : 
they  would  even  be  turned  upward  in  hoofed 
animals.  Hence  it  follows,  that  if  thefe  planes 
were  continued,  they  would  meet  a prolongation 
of  the  fpine  below  the  pelvis  in  man,  above  it 
in  hoofed  animals,  and  that  they  would  remain 
parallel  to  the  pelvis  in  the  greater  number 
of  animals  with  claw's.  This  obfervation  is 
important,  on  account  of  the  pofition  of  the 
femur. 

The  ofia  ilii  of  monkies  are  narrower,  flatter, 
and  diredied  more  forw'ard  than  thofe  of  man. 
Their  neck  is  longer.  It  follows,  that  the 
plane  of  the  pelvis  is  almoft  in  a ftraight  line 
w'ith  the  fpine,  and  that  the  diameter  from  be- 
fore backward  is  greater  than  the  tranfverfe. 
The  pelvis  therefore  furniflies  a much  fmaller 
bafe  to  the  trunk  than  in  man  ; for  this  bafe 
mult  be  eftimated  by  a perpendicular  fedlion  of 
the  trunk,  or  cylinder  to  which  it  belongs. 

The  bat  avian  pon^o  has  the  olTa  ilii  much 
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broader  than  the  other  monkies^  but  their  po- 
fition  is  as  deferibed  ab'ove. 

The  fpecies  of  7nonkies  which  have  callofities 
on  the  buttocks  have  very  large  tuberobties  to 
/the  ifehium. 

In  the  Carnivora,  the  abdominal  furface  of  the 
bones  of  the  ilium  is  not  turned  forward,  but 
towards  the  spine.  Their  fuperior  portion  is 
not  broader  than  their  neck ; it  is  their  external 
furface  which  is  concave.  Their  crista  has  fo 
little  extent,  that  the  figure  is  almoft  that  of  a 
hatchet. 

In  the  bear  it  is  somewhat  larger,  and  the  fpinc 
is  turned  outward ; but  the  pofition  upon  the 
whole  remains  the  fame.  The  branch  of  the 
ifehium  which  runs  backward  is  continued  with 
the  neck  of  the  ilium  in  a ftraight  line  which 
forms  an  angle  of  about  thirty  degrees  with  the 
fpine.  As  the  diameter  from  the  front  to  the 
back  of  the  anterior  Jlrait  of  the  pelvis  is  Ihorter 
than  in  nmikies^  its  particular  proportions  have 
more  refemblance  to  those  of  man,  but  the  bafe 
it  affords  to  the  trunk  is  notwithllandingfmaller. 

We  obferve  among  the  Carnivora  two  remark- 
able anomalies.  One  in  the  mole,  in  w hich  the 
ofia  innominata  are  almoft  cylindrical,  and  fitu- 
ated  fo  clofc  to  the  fpine  throughout  the  whole 
of  their  length,  that  the  anterior  ftrait  is  cx- 
ceedint'ly  fmall.  The  ifchiatic  portion  is  alfo 
very  much  prolonged  poftcriorly  : the  other  ap- 
pears 
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pears  in  the  tefnate  hat^  which  has  the  tubero- 
fities  of  the  ifehium  joined  to  each  other  and 
to  the  extremity  of  the  facrum  by  anchylolis. 

In  the  Pedimana,  or  the  animals  with  a pouch, 
as  the  opo[fu7n,  the  marnot^  the  kangurooy  &c. 
the  pelvis  is  likewife  very  remarkable,  in  having 
the  foramen  ovale  very  large,  and  the  diameter 
of  the  Jlrait  fmall,  but  more  fo  from  the  prefence 
of  an  articulated  and  moveable  bone  upon  the 
pubis.  This  bone  gives  origin  to  particular 
niufcles  which  fupport  the  pouch  that  contains 
the  mammae.  This  fliall  be  tarther  deferibed  in 
the  article  on  Generation.  Bones  of  this  kind 
arc  called  marJupiaU  they  are  of  an  oblong  form 
fomewhat  comprefied. 

In  the  Rodentia,  the  general  form  and  pofition 
of  the  pelvis  is  nearly  the  fame  as  in  the  Sarco- 
phaga.  The  olba  ilii  arc  turned  more  or  less 
forward,  or  rather  downward,  according  to  the 
different  fpecies:  the  projecting  line  of  their 
abdominal  furface  is  continued  parallel  to  the 
fpine,  as  far  as  their  crelf,  which  is  very  narrow. 
This  elevation  fometimes  gives  to  thefe  bones 
the  form  of  a prifm,  in  which  their  real  margin 
is  only  an  edge;  their  fpine  is  refiedled  outward. 

This  is  alfo  the  form  of  the  ofla  ilii  in  the 
armadillos i pangolins ^ and  a7it-ea4ers  ; while  the 
sloths  have  them  very  broad,  and  diredted  for- 
ward with  a large  circular  pubis : this  renders 
their  flrait  or  opening  very  wide,  and  little  ob- 
lique. As  thefe  four  genera  have  the  tuberofity 
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of  the  ifchium  approximated,  or  even  ofTificd  to 
the  os  facrum,  they  have  only  a hole  inftead  of 
the  ifchiatic  notch. 

The  pelvis  of  the  hog  differs  very  little  from 
that  of  the  Sarcophaga,  except  that  the  bones  of 
the  ifchium  extend  farther  backward,  and  that 
the  ifchiatic  notch  penetrates  farther  into  the 
os  ilium. 

In  the  tapir y and  more  particularly  in  the  Ru- 
minantia,  the  notch  being  ftill  more  enlarged, 
the  neck  of  the  ilium  elongated,  and  its  fpine 
extended  outward,  this  bone  affumes  the  form  of 
the  letter  T,  or  a hammer,  articulated  by  one 
branch  to  the  os  facrum,  and  the  neck  forming 
the  handle.  Its  abdominal  furface  is  turned  ob- 
liquely towards  the  fpine  of  the  back  : its  neck 
forms  a very  obtufe  angle  with  the  ifchium.  Wc 
can  obferve  the  projeftion  of  its  fpine  under  the 
ikin,  and  alfo  the  ifchiatic  tQberofity,  the  line 
which  pafTes  through  thefe  two  points  forms  a 
very  diflin6t  angle  with  the  fpine.  The  cotyloid 
cavity  is  nearly  in  the  middle  of  that  line. 

In  the  Kuminantia  that  are  very  flrong  backed, 
like  the  ox,  the  anterior  part  of  the  ilium  is  ex- 
ceedingly large.  In  the  buffalo  it  is  even  broader 
than  the  bone  is  long, and  almofl  perpcndicularto 
its  neck.  In  the  fmallcr  fpccies  it  becomes  more 
and  n ore  narrow  and  oblique,  outward  and  an- 
teriorly. The  camel  has  it  rounded.  The  ex- 
ternal furface  of  the  bone  is  concave  in  thefe 
animals.  The  anicnor  ftrait  of  the  pelvis  forms 
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a large  angle  with  the  fpine  of  the  back,  which 
affords  more  room  for  the  belly. 

The  figure  of  this  bone  is  nearly  the  fame  in 
the  horfe-,  but  the  wings  arc  very  large,  and  the 
neck  very  short.  The  cotyloid  cavity  cor- 
refponds  nearly  with  the  pofierior  third  of  the 
above-mentioned  line. 

The  elephant  and  the  rhinoceros  have  the  an- 
terior part  very  broad  in  every  diredfion.  The 
crest  is  round,  and  the  abdominal  furfaccis  con- 
cave. The  wing  next  the  facrum  is  larger  than 
the  other  in  the  elephant.  In  the  rhinoceros  they 
are  nearly  equal,  and  the  neck  is  proportionally 
longer.  Thefe  enormous  pelves  gi\c  to  the  bel- 
lies of  thole  animals  that  vaft  capacity  forw'hich 
they  are  fo  reniai  kable.  The  plane  of  the  an- 
terior ftrait  is  almofi;  perpendicular  to  the  fpine. 

The  pelvis  of  seals  resembles  that  of  the  Car- 
nivora, and  particularly  the  otters ; it  is  very  long 
and  narrow,  and  the  pelvis,  as  in  the  oz/cr,  is  in- 
flected confiderably  backward  ; but  the  only 
veftige  of  a pelvis  to  be  found  in  the  Cetacea 
confifls  of  tw’o  thin  flat  bones,  fufpended  m the 
flefli,  on  both  fides  of  the  anus. 

C.  In  Birds. 

The  ofTa  innominata  form,  w ith  the  lumber 
vertebrae  and  the  facrum,  only  one  bone  in  birds. 
They  exhibit  therefore  only  the  lineaments  of 

the 
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the  pelvis.  In  general,  however,  we  obferve 
the  foramen  ovale  in  the  Ikeleton.  As  the  if- 
chiatic  portion  is  almofl  always  intimately  unit- 
ed with  the  facrum,  the  ifchiatic  notch  be- 
comes a hole.  The  pubis  of  the  one  fide,  jnftead 
of  joining  its  correfponding  bone,  proceeds  di- 
redlly  backw’ard  in  the  form  of  a style. 

In  young  birds,  the  bone  analogous  to  the  os 
facrum  is  completely  perforated  between  the 
tranfverfe  procefles  of  the  vertebrae,  of  which 
this  bone  is  originally  conftituted.  The  oval 
and  ifchiatic  foramina  are  at  that  time  only  two 
notches,  which  very  diftindlly  indicate  the  three 
portions  of  the  os  innominatum. 

In  Birds  of  Prey,  the  foramen  ovale  is  fmall, 
and  the  os  pnibis  very  thin,  long,  and  frequently 
articulated  with  the  ifchiatic  portion. 

In  the  Pafferes,  the  foramen  ovale  is  confider- 
ably  lengthened,  and  is  larger  than  the  ifchiatic 
. hole.  This  elongation  is  ftill  more  obfervable 
in  the  Grallae. 

The  diver  has  the  os  ilium  extremely  fmall ; 
the  ifehium,  which  is  very  bulky,  is  intimately 
united  by  oflification  throughout  all  its  length 
with  the  os  facrum.  The  ofla  pubis  are  very 
thin  ; they  are  confiderably  enlarged  where  they 
meet,  but  they  arc  not  completely  oflified  to- 
gether. This  may  be  remarked,  in  general,  of 
all  water  birds. 

In  the  ojlrich  and  the  caffowary  the  ifehium 
is  altogether  feparatc  from  the  coccyx,  which 
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unites  with  a long  produdlion  of  the  ilium.  The 
inferior  part  of  the  pubis  is  confidcrably  en- 
larged, and  curved,  in  order  to  unite  with  the 
correfpondent  bone  in  the  ojlrtcb,  but  not  in  the 
caffowary : befides,  the  ofla  ifehii  are  in  the  latter 
entirely  feparate  from  the  pubis,  and  placed  in 
the  fame  diredion. 


D.  hi  Reptiles. 

In  the  turtle^  that  part  of  the  os  innominatum 
which  correfponds  to  the  pubis,  is  the  moft 
conliderable.  It  proceeds  from  the  cotyloid 
cavity,  by  a thick  portion,  which  comes  forward 
and  widens  into  a thin  flat  lamina,  divided  into 
two  parts:  one  is  turned  towards  the  middle 
line,  by  which  the  two  correfponding  bones  are 
united  ; the  other  is  free,  and  is  direded  to  the 
external  lide.  The  portion  which  correfponds 
with  the  ilium  is  fhort,  narrow  and  thick  ; it 
refts  on  the  fliell,  and  is  joined  to  the  facrum: 
finally,  the  portion  which  is  analogous  to  the 
ifehium,  is  turned  backward  and  downward,  and 
forms  the  real  olTeous  circle  of  the  pelvis. 

This  conformation  is  fo  lingular,  that  the  parts 
of  the  pelvis  of  the  turtle^  when  the  whole  is 
view'ed  out  of  its  natural  pofition,  may  very- 
eafily  be  miftaken  for  one  another  ; for  the  pu- 
bis rcfembles  the  ilium,  the  ifehium  the  pubis, 
and  the  ilium  the  ifehium. 


There 
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There  is,  befides,  another  very  remarkable  pe- 
culiarity in  the  pelvis  of  tortoifes;  the  ilium,  and 
confequently  the  whole  mafs  of  the  pelvis  with 
which  that  bone  is  united,  is  moveable  on  the 
■vertebral  column. 

, In  the  crocodile  and  the  tupinambisy  the  dif- 
pofition  of  the  pelvis  has  a great  refemblance  to 
that  of  the  tortoife.  In  the  crocodile  the  pubis 
receives  the  ventral  ribs.  In  the  cameleon  and 
the  iguana  it  is  narrow,  and  the  bones  of  the 
ifehium  form  by  this  union  a projecling  creft. 

In  the  frogy  and  in  the  Surinam  and  common  toads y 
the  ofla  ilii  are  much  elongated : the  pubis  and 
the  ifehium  are'fhort,  and  united  in  a Angle  fo- 
lid  piece,  the  fymphyfis  of  which  forms  a creft 
more  or  Icfs  round. 

In  the falamander  the  conformation  is  precife- 
ly  the  fame.  The  ofTa  ilii  are  narrow,  and  almofl: 
cylindrical;  and  the  olTa  pubis  completely  united 
with  the  ifehium,  forms  only  a large  bony  plate 
without  any  hole. 


Article  II. 

Of  the  Mufclcs  of  the  Pelvis. 

A.  In  Man. 

The  mufcles  of  the  pelvis  in  man  are  few  in 
number. 


I.  the 
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1.  THE  QUADRATUS  LUMBORUM  Or  ILEO- 
COSTALI3. 

This  mufclc  occupies  the  fpace  between  the 
os  ilium,  from  which  it  arifes,  and  the  lafl:  falfe 
rib  which  receives  one  of  its  infections  : the 
others  go  to  the  tranfverfe  procefTes  of  the  four 
firfl:  lumbar  vertebrte.  It  ads  more  manifellly 
on  the  fpine  than  on  the  pelvis. 

3.  THE  PSOAS  PARVUS,  Or  P R LU  M BO-PU  B A L IS, 

Arifes  from  the  body  of  the  laft  dorfal  verte- 
bra, and  forms  a thin  flat  tendon,  which  is  in- 
ferred into  the  ileo-pectineal  eminence.  It 
raifes  the  pelvis  towards  the  fpine. 


B.  In  other  MammiJ'erous  Animah. 

Thefe  mufcles  have  the  fame  origin  in  almofl 
all  quadrupeds  ; they  differ  only  in  their  pro- 
portions, which  depend  upon  the  number  of  the 
lumbar  vertebrte.  The  pfoas  parvus  is  wanting 
in  the  rat. 

Bats  have  no  quadrat  us  lumhorum ; but  their 
pfoas  parvus  is  very  ftrong,  and  its  aponeurofis  is 
very  broad. 

C.  In  Birds. 

Birds  have  neither  the  pfoas  parvus,  nor  the 
quadrat  us  lumborum, 

D.  In 


i 
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D.  In  Reptiles. 

In  the  tortoife  the  mufclc  analogous  to  the 
quadraius  expands  under  the  back  (hell 

between  the  laft  anterior  ribs  ; it  arifcs  from 
the  ilium  towards  the  articulation  of  that  bone 

with  the  os  facrum,  which  in  this  animal  is 

/ 

moveable. 

This  mobility  of  the  pelvis  is  afliftcd  by  a 
mufcle  analogous  to  the  reclus  abdominis,  which, 
as  we  have  obferved,  inftead  of  extending  under 
the  belly,  is  attached  under  the  pofterior  ex- 
tremity of  the  breaft  plate,  by  two  flelhy  por- 
tions, one  anterior,  the  other  pofterior,  which 
are  both  inferred  in  the  anterior  margin  of  the 
external  branch  of  the  pubis. 

There  is  no  pfoas  parvus  in  frogs.  The  qua- 
drains  lumborum  extends  fron\the  long  tranfverfe 
procefs  of  the  third  vertebra,  to  the  origin  of  the 
long  bone  of  the  pelvis,  which  is  analogous  to 
the  ilium.  It  is  inferred  in  this  bone,  which  it 
raifes  towards  the  head ; their  ilium  being  move- 
able,  like  that  of  the  tortoife. 

N.  B.  We  (hall  poftpone  our  o.Tervations  on 
the  pofterior  extremity,  or  ventral  fin  of  filhes, 
until  the  end  of  this  Lcdurc. 


I 
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Article  III. 

Of  the  Thigh  Bone, 

The  cotyloid  cavily  is  femi-fpherical.  In  its:  . 

brim,  oppofite  to  the  oval  or  fub-pubic  foramen, 
there  is  a notch  which  correfponds  to  the  axis  of 
the  thigh  bone  when  man  is  eredt.  The  direction 
of  the  cavity  is  from  the  fide  downward  and  a 
little  forward.  The  brim  of  this  articular  cavity 
is  furnifhed  with  a very  ftrong  ligament,  which 
greatly  augments  its  extent  in  the  recent  (late. 

In  other  mammiferous  animals  the  notch  of 
the  cotyloid  cavity  correfponds  alfo  to  the  fo- 
ramen ovale;  but  the  difference  of  pofition  of 
the  plane  of  that  hole  renders  it  ncceffary  that 
the  bone  of  the  thigh  fhould  be  perpendicular 
to  the  fpine,  or  form  an  acute  angle  with  it  an- 
teriorly, in  order  that  its  axis  may  correfpond 
with  the  notch.  This  indeed  is  the  pofition  of 
the  femur  when  quadrupeds  reft  tranquilly  on 
their  four  feet.  The  angle  which  the  femur 
forms  with  the  vertebral  column  is  almoft  a 
right  angle  in  the  Carnivora : in  the  hoofed 
animals  it  is  acute.  The  direction  of  the  cavity 
in  mammiferous  animals  is  alfo  conformable  to 
the  pofition  of  the  femur.  It  is  fuch  that  when 
the  fpine  is  horizon’ al,  it  is  direded  outward 
and  downward  ; but  in  the  animals  which  fw  im 
much,  as  the  otter  and  the  leaver^  it  proceeds 

directly 
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direftly  from  the  fide,  and  even  inclines  a little 
upward. 

A.  In  Man. 

The  femur  itfelf  is  a fimple  bone,  almofl  cy- 
lindrical, and  nightly  arched  upon  the  inner 
and  back  part.  Its  fuperior  extremity  is  en- 
largedj  and  has  two  procefles  : one  almoft  in 
the  direction  of  the  axis,  called  the  great  tro- 
chanter; and  another,  which  isdiredied  inwardly, 
and  forms  an  obtufe  angle  with  the  axis  in- 
feriorly:  the  latter  is  called  the  neck.  It  is 
terminated  by  a fpherical  tuberolity,  which 
moves  in  every  direc^lion  in  the  cotyloid  cavity, 
and  is  called  the  head  of  the  os  femoris.  This 
articulation  is  fupported  by  a capfular  ligament 
which  arifes  from  the  whole  circumference  of  the 
cavity,  and  is  inferted  around  the  neck  and  the 
head  of  the  femur.  There  is  belides  a round 
ligament  within  the  articulation,  which  arifes 
from  the  fmall  fofla  of  the  cotyloid  cavity,  and 
is  inferted  in  a depreffion  in  the  middle  part  of 
the  head  of  the  bone.  Under  the  neck,  and  fome- 
what  anteriorly,  there  is  lituated  a fmall  tubercle 
called  the  little  trochanter  or  trocantin,  and  along 
the  pofterior  furface  .there  is  extended  an  ele- 
vated line  called  linea  afpera  of  the  femur. 

J5.  In  other  I\[a7nmifcrous  Animals. 

In  all  clalfes  of  animals  the  thigh  has  only  one 
bone  ; Its  form  varies  little,  but  its  proportion 

with 
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with  refpedl  to  the  other  parts  of  the  abdominal 
member,  depends,  in  general,  on  that  of  the 
metatarfus. 

In  the  Ruminantia  and  the  Solipeda,  for 
example,  it  is  fo  fliort  that  it  feems  to  be  con- 
cealed within  the  flcfii  of  the  abdomen  : on  this 
account,  the  part  which  really  correfponds  to 
the  leg  is,  in  thofe  animals,  vulgarly  called  the 
thigh. 

The  os  femoris  is  not  incurvated  in  the  mam- 
miferous  quadrupeds ; its  neck  is  alfo  fliorter 
than  in  man,  and  more  perpendicular  to  the  axis. 
Thus  the  head  is  directed  entirely  inward,  and 
the  great  trochanter  rifes  above  it. 


In  movkies  the  os  femoris  is  perfecftly  cylindri- 
cal, and  has  hardly  any  linea  afpera. 

In  the  tapir  the  middle  part  of  the  thigh-bone 
is  very  flatj  it  has,  on  its  external  edge,  a pro- 
jecting ridge,  which  terminates  in  a procefs 
refembling  an  hook. 

This  conformation  is  dill  more  ftriking  in  the 
rhinoceros.  The  great  trochanter  and  this  unci- 
form procefs  are  much  prolonged,  and  clofe 
again  in  fuch  a manner  as  to  leave  a hole  between 
them  and  the  body  of  the  bone. 

The  unciform  procefs  is  alfq  found  in  the 
horjet  the  armadillo^  and  the  beaver. 

In  the  Jeal  the  thigh  is  fo  fhort  that  the  two 
articular  extremities  make  up  more  than  half 
its  length. 

A^ol.  I.  ~ ■ 
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C.  In 
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C.  Tn  Birds. 

1 he  thigh-bone  in  birds  has  only  one  tro- 
chanter. It  is  always  very  fhort  in  proportion 
to  the  leg.  Its  form  is  cylindrical.  It  is  almolb 
always  ftraight,  and  rarely  incurvated,  as  in  the 
cormorant y the  diver y and  the  little  grebe  (colymbus 
minor.) 

In  the  ojlrich  the  thigh-bone  is  very  thick  in 
proportion  to  the  humerus,  its  diameter  being 
almoft  four  times  as  great.  Its  two  extremities 
are  larger  than  its  middle  part,  which  is  nearly 
triangular. 


D.  In  Reptiles. 

The  thigh-bone  of  oviparous  quadrupeds 
rcfcmbles  that  of  other  animals ; it  has,  how- 
ever, a double  curvature,  more  or  lefs  evident. 
In  front  it  prefents  a convexity  towards  the 
• tibial  extremity,  and  a concavity  near  the  pelvis. 
In  the  iortoife  the  trochanters  are  well  defined, 
but  they  are  not  to  be  found  in  the  lizards  and 

The  figure  of  the  femur  is  in  general  round, 
except  in  the  Surinam  toady  in  which  it  is  very 
tlat. 


Arti- 
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' ‘ Article  IV. 

Of  the  Mufdes  of  the  Thigh. 

I.  ]\IuSCLES  OF  THE  G HEAT  TrOCIIANTER. 

The  mufcles  which  extend  to  the  greit  tro- 
chanter of  the  os  femoris,  roll  it  upon  its  axis 
in  the  cotyloid  cavity,  either  by  bringing  the 
toe  from  within  outward,  or  by  producing  the 
oppofite  motion.  They  may  all'o  extend  the 
thigh  a little  in  the  direeftion  of  the  fpine,  or, 
what  amounts  to  the  fame  thing,  make  it  diverge 
from  the  other  thigh  : 


A.  In  Man. 

The  layer  next  to  the  bone  is  compofed  of  the 
following  mufcles : 

1.  THE  GLUT.EUS  MINIMUS,  Or  ILIO- 
TROCHAXTERUS, 

W hich  arifes  from  the  anterior  and  inferior 
part  of  the  os  ilium,  and  is  inferted,  by  a thin 
tendon,  into  the  anterior  and  fuperior  fide  of  the 
great  trochanter.  It  raifes  the  thigh  diredly 
up  towards  the  fide. 


Bb  2 


2. 
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2.THE  PYRIFORMISjOr  SAC RO-TROCIIANTERUS. 

This  mufcle  proceeds  from  the  interior  of  the 
pelvis,  where  it  arifes  from  the  fuperior  part  of 
the  lateral  edge  of  the  os  facriim,  and  is  inferted, 
by  a flender  tendon,  into  the  top  of  the  great 
trochanter,  behind  the  preceding.  It  turns  the 
thigh  on  its  axis  from  within  outward. 

3.  THE  GEMINI, or  ISCHII-TROCHANTERI. 

* » 

Thefe  arife  frorn  the  pofterior  edge  of  the 
ifehium,  and  are  inferted  into  the  top  of  the 
great  trochanter,  behind  the  preceding  mufcle, 
to  the  tendon  of  which  they  in  fome  degree 
adhere.  They  likevvife  produce  the  fame  effecl:. 

4.  THE  OBTURATOR  INTERNES,  OrSUB-PUBt)- 
.TROCIIANTERUS. 

This  mufcle  arifes  from  the  internal  part  of 
the  border  and  membrane  of  the  foramen  ovale, 
and  is  inferted  into  the  great  trochanter  by  a 
ilender  tendon  that  turns  found  the  pofterior 
edge  of  the  ifehium,  between  the  gemini,  which 
form  a fort  of  ftieath  for  it.  Its  adion  is  fimilar 
to  theirs,  but  much  more  powerful,  as  it  is  aided 
by  the  pulley  over  which  it  flidcs. 

5.  THE  OUADRATUS  FEMOlUS,  on  ISCIIIO- 
T ROCHA  NTERUS, 

Arifes  from  the  tuberolity  of  the  os  ifehium, 
and  is  inferted  into  the  pofterior  edge  of  the 

great 
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^rcat  trochanter,  under  the  preceding.  It  iS  a 
rotator  of  the  thigh,  which  it  moves  from  with- 
in outwardly. 

Over  the  glutteus  minimus  and  pyriformis 
we  find 

G.  THE  GLUT/EUS  MEDIUS,  Cr  ILIO-TROCHAN*- 

TEIUS. 

It  arifes  from  all  the  large  circumference  of 
the  os  ilium,  and,  collecting  its  fibres,  is  inferted 
into  the  great  trochanter.  It  raifes  the  thigh, 
carrying  it,  at  the  fame  time,  outwards,  in  the 
fame  manner  as  the  glutxus  minimus. 

LafUy, 

7.  THE  GLUT.EUS  MAXIMUS,  0)'  SACRO  FEMO- 

RALIS. 

This  covers  part  of  the  preceding,  and  all 
the  fmaller  mufcles.  It  arifes  from  the  pofterior 
edge  of  the  os  ilium  and  the  facrum,  and  is  in- 
ferted into  the  pofterior  part  of  the  os  femoris, 
below  the  great  trochanter.  It  is  a very  ftrong 
mufcle,  which  eredls  the  trunk  upon  theextremi- 
ties,  carries  the  thigh  backw'ards  upon  the  trunk, 
and  is  one  of  thofe  that  adt  moft  powerfully  in  the 
motions  of  the  abdominal  member. 

B.  In  other  Mammiferous  Animals. 

In  the  inonkey  the  elongation  of  the  os  ilium 
renders  the  glutceus  medius  and  minimus  larger ; 

B b 3 but 
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but  the  mufcle  analogous  to  l\\z  glut  tens  maximum 
is  the  leafi:  of  the  three. 

The  quadratus  femoris  is  proportional  to  the 
greatnefs  of  the  tuberofity  of  the  ifehium. 

Bats  have  a ghitaus  minimus,  which  defeends 
almoft  perpendicularly  from  the  ilium  to  the 
thigh.  They  have  neither  pyriformis,  ge/ntni,  ob-. 
iurator  iniernusy  nor  quadratus  femoris. 

In  the  Carnivora  and  Rodentia  the  fame  pro-, 
portional  minutenefs  of  the  glutaus  maximus  is 
found  as  in  the  monkies. 

The  glut  tens  medius  and  maximus  exhibit,  no-, 
thing  peculiar. 

In  the  horfe,  the  mufcle  analogous  to  the 
glut  tens  maximus  y (but  called  by  Bourgelat  gluteus 
minimus y)  is,  in  a great  meafure,  aponeurotic. 
It  has  a long  flender  belly  in  addition  to  the 
ordinary  one,  which  arifes  from  the  fummit  of 
the  os  ilium, 

The  glutaus  medius y which  is  very  confidcrable, 
arifes  like  wife  from  the  facnim,  and  from  all  the 
membrane  between  that  bone,  and  the  ilium  and 
ifehium.  This  mufcle  is  the  principal  agent  in 
kicking;  it  is  inferred  into  that  particular  pro- 
cefs  which  may  be  confidered  as  a third  tro- 
chanter. 

The  other  little  mufcles  of  the  great  tro- 
chanter are  the  fame  in  quadrupeds  as  in  man, 


C* 
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C.  In  Birds. 

The  three  gUit^ei  have  the  fame  proportions  as 
in  quadrupeds. 

That  which  is  analogous  to  the  maxitnus  is  the 
mufcle  called  pyramidalis  by  Vicq  D'Azyr.  The 
minimus^  which  arifes  from  the  inferior  edge  of 
the  Os  ilium,  is  his  iliactis. 

The  pyriformis  and  the  gemini  are  wanting. 
That  analogous  to  the  quadratus  femoris  is  very 
large. 

The  obturator  internuSy  inllead  of  palling 
through  the  hole  correfponding  to  the  ifchiatic 
notch,  pafTes-over  that  which  is  analogous  to  the 
foramen  ovale. 

In  fome  birds  there  is  even  a tranfverfe  piece 
of  bone  which  forms  a particular  foramen. 

s 

II.  ]\IuSCLES  OF  THE  LiTTLE  TrOCIIANTER 
AND  THE  Inside  of  the  Thigh. 

The  mufcles  which  go  to  the  little  trochanter 
and  the  internal  furface  of  the  thigh,  bend  it,  or 
bring  it  nearer  to  the  other.  They  are, 

A.  hi  Man, 

1.  THE  PSOAS,  or  PR.ELU3IBO-TROCHANTINUS. 

This  mufcle  arifes  from  the  fides  of  the  lum- 
bar and  laft  dorfal  vertebrjE,  and  is  inferred,  by  a 
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fmall  tendon,  into  the  Icfler  trochanter.  It 
raifes  the  thigh,  and  brings  it  diredlly  forward, 

2.  THE  ILTACUS,  Or  ILIO-TROCHAXTINUS. 

This  arifes  from  the  internal  furface  of  the  os 
ilium,  and  has  its  infertion  in  the  lefler  tro- 
chanter, in  common  with  the  pfoas.  It  produces 
the  fame  effedl  as  that  mufcle. 

3.  TME-PECTINEUS,  07'  PUBO-FEMORALIS, 

Arifes  from  the  fuperior  margin  of  the  os 
pubis,  and  is  inferted  by  a flender  tendon  below 
the  little  trochanter.  It  afifls  a little  the 
adlion  of  the  preceding  mufcles. 

4.  THE  THREE  ADDUCTORS,  SUB-PUBO,  SUB-  ' 
PUBI,  ISCHIl-EEMORALES,  07'  TRICEPS 

ADDUCTOR, 

Arife  thus:  namely,  the  firfl:  from  the  fym- 
'phylis  pubis,  the  fecond  from  its  defcending 
branch,  and  the  third  from  the  tuberofity  of  the 
ifchium.  They  all  extend  to  the  linca  afpera  of 
the  thigh,  where  the  fecond  is  inferted  between 
the  two  others, but  fomewhat  above  them.  They 
bring  th^  thighs  inward,  or  towards  each  other. 

5.  THE  OBTURATOR  EXTERNUS,  Or  SUB-PUBO 

TROCHANTERUS  EXTERN  US. 

This  covers  the  foramen  ovale,  and  is  inferred 
behind  and  into  the  cavity  of  the  great  tro- 
chanter; it  rolls  the  thigh  outwards. 


n.  /« 
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B.  In  other  JManm]ferous  Animals. 

In  quadrupeds  in  general  the  and  ilianis 

arc  much  longer  than  in  man. 

The  peftineus  of  the  dog  is  flelhy,  and  its 
lower  tendon  extends  to  the  bottom  of  the  os 
femoris;  but  this  is  not  the  cafe  in  other 
quadrupeds. 

Bats  have  neither  pfoas  nor  ilianis.  Their 
peel  incus  is  long  and  flcnder,  as  well  as  the  obtu- 
rator externus.  They  have  but  one  adduflor 
femoris,  which  arifes  from  the  fymphyfis  pubis, 
and  is  inferted  into  the  upper  part  of  the  thigh, 
about  one-third  from  the  head. 

The  Cetacea  have  not  even  a rudiment  of  the 
mufcles  of  the  thigh. 

C.  In  Birds. 

» 

Birds  have  neither  pfoas  iliaciis,  nor  obturator 
externus.  The  mufcle  which  Vicq  D'Azyr  has 
named  iliacus,  is  no  other  than  the  gluteeus  mini^ 
mus.  They  have  two  addudlors  in  the  common 
fituation. 

In  the  part  occupied  by  the  pcctineus  of 
quadrupeds,  there  is  a little  flender  mufcle  which 
is  prolonged  to  the  knee.  Its  tendon  pafTes 
obliquely  over,  and  then  under  the  leg,  to  join 
the  fiexor  perforatus  of  the  fecond  and  fifth  toes. 
We  fliall  fpeak  of  it  prefently. 

% 
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D.  In  Reptiles. 

4 

In  the  frog  there  is  only  one  glutteus,  which  is 
in  the  place  of  the  medius.  It  arifes  from  the 
elongation  which  fupplies  the  place  of  the  os 
ilium,  and  is  inferred  below  the  head  of  the 
femur. 

The  pyriformis  comes  ftraight  from  the  point 
of  the  coccyx,  and  is  inferred  about  one-third 
from  the  top  of  the  bs  femoris. 

The  gefnini  and  the  obturator  internus  are  want- 
ing. 

The  quadrat  us  femoris  \s  long.  It  arifes  from 
the  pofterior  fymphyfis  of  the  ifehium,  and  is 
inferred  into  the  inner  fide  of  the  thigh-bone, 
about  one-third  from  the  head. 

They  have  neither  the  pjoas  magnus  nor  parvus. 

The  iliacus  is  proportionally  elongated. 

The  pcblineiis  defeends  to  the  middle  of  the 
thigh-bone. 

The  three  adduRors  have  the  fame  origins  and 
infertions  as  in  man. 

The  obturator  externus  is  to  be  found,  though 
there  is  no  foramen  ovale.  It  arifes  from  the 

V ' 

fymphyfis  pubis,  and  its  fibres  are  attached  to 
the  capfular  ligament. 

In  the  tnrtoife  the  mufclcs  of  the  thigh  pro- 
duce motions  proper  to  fwimming;  that  is  to 
fay,  the  abduefiion,  addueftion,  depreffion,  and 
elevation  of  the  thigh. 
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The  mufcle  analogous  to  the  adduBor  longus 
arifes  from  the  fymphyiis  pubis,  anti  is  infcrted 
into  the  internal  part  of  the  thigh-bone,  about 
one-third  from  its  tibial  extremity. 

Another  mufcle,  w hich  cannot  eafily  be  com- 
pared to  any  in  man,  arifes  from  the  interior  of 
the  facrum,  and  is  inferred  into  the  little  tro- 
chanter. It  is  another  addiiFlor  feinoris, 

A mufcle  compofed  of  different  radiated 
fafciculi,  arifes  from  the  broad  inferior  furface  of 
the  os  pubis,  and  forms  a thick  tendon,  inferred 
into  the  little  trochanter.  It  occupies  the  place, 
and  anfwers  the  purpofes  of  the  pfoers  and  iliaens. 

That  \vhich  is  analogous  to  the  adduclor  brevis 
arifes  from  the  fymphylis  of  the  bones  of  the 
ifehium  and  the  intcroireous  ligament  of  the 
pubis.  It  is  inferted  into  the  os  femoris  below 
the  little  trochanter. 

The  mufcle  anfwering  to  the  glut ^eus  maximus 
arifes  from  the  fpine  oppofite  to  the  lad  rib,  and 
is  inferted  into  the  thigh-bone,  below  the  great 
trochanter. 

The  mufcles  analogous  to  the  glutaus  medius 
and  minimus  can  hardly  be  didinguiflied  from 
each  other.  They  rife  from  the  internal  furface 
of  the  os  pubis,  and  are  inferted  into  the  great 
trochanter. 

That  which  refembles  the  obturator  interniis 
arifes  from  the  internal  furface  of  the  ilium  and* 
the  fuperior  edge  of  the  cotyloid  cavity,  and  is 
inferred  into  the  great  trochanter. 
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Article  V. 

( 

Of  the  Bones  of  the  Leg. 

TiiEhuman  thigh-bone  becomes  thicker  towards 
the  extremity  next  the  tibia,  f It  there  forms  two 
eminences,  which  rife  from  the  axis  of  the  bone, 
and  which  are  named  the  internal  and  external 
condyles  of  the  os  femoris.  Each  is  furniflied  with 
an  articular  furface  like  the  fegment  of  a w'heel, 
which  correfponds  to  another  in  the  tibia,  one  of 
the  bones  of  the  leg.  They  are  likewife  as  it  were 
feparated  before  by  a large  notch  or  articular 
depreflion,  in  which  the  rotulay  a little  bone 
lituated  upon  the  knee,  moves.  Behind  the 
condyles  there  is  a hollow  which  is  called  the 
fojfa  poplitea. 

The  two  condyles  of  the  os  femoris  are  un- 
equal. When  that  bone  is  placed  in  an  eredl  pofi- 
tion  by  refting  the  condyles  upon  a horizontal 
plane,  its  axis  leans  towards  the  external  lide. 

This  obfervation  is  worthy  of  notice;  for,  in 
quadrupeds,  the  pofition  of  the  condyles  is 
horizontal,  and  the  axis  of  both  thigh-bones 
parallel  in  a flate  of  reft,  while  the  fituation  of 
the  condyles  in  birds  is  fo  oblique,  that  the  coxal 
extremities  and  the  whole  axis  of  the  bones 
bend  towards  the  central  line,  or  take  a direeftion 
oppofitc  to  the  human. 
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A.  In  Man. 

The  leg  is  compofed  of  two  bones;  a larger, 
called  iihia;  and  a fmaller,  attached  to  the  ex- 
terior fide  of  it,  called  fibula^  or  perone. 

The  tibia  is  articulated  with  the  thigh-bone 
by  a broad  furface,  in  which  we  find  two  llight 
depreflions  that  correfpond  with  the  condyles 
of  the  thigh.  The  femoral  extremity  of  this 
bone  is  much  larger  than  the  middle  part,  and 
has  three  longitudinal  ridges,  which  continue 
almoft  three-fourths  of  the  length  of  the  bone. 
The  anterior  one  is  called  the  /pine  of  the  tibia^ 
and  is  flattened  towards  the  top  into  a large  rough 
triangular  furface.  That  of  the  outfide  is  next 
the  fibula,  and  ferves  for  theinfertion  of  a mem- 
brane, occupying  the  fpace  between  thefe  two 
bones,  and  which^is  called  the  interojfeons  liga^ 
ment.  The  third  ridge  is  internal,  and  fome- 
what  pofterior. 

The  fuperior  extremity  of  the  fibula  is  con- 
ne^fled  to  the  tibia  beneath  a projeefliion  at  its 
external  and  poflerior  angle.  And  as  the  bodies 
of  both  become  fmaller,  there  is  a fpace  between 
them,  larger  towards  the  top,  but  contraded 
below.  The  fibula  has  alfo  three  longitudinal 
edges. 

Thefe  two  bones  are  incapable  of  that  rotatory 
motion  on  each  other  which  thofe  of  the  fore- 
arm polfefs. 
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The  fibula  is  joined  to  the  tibia  by  three  forts 
of  ligaments.  I'he  one  a capfule,  which  binds 
/ the  articular  furface  of  the  fuperior  extremity  to 
the  head  of  the  tibia.  The  fecond  is  a ligament- 
ous membrane,  which  fills  the  whole  fpace  com- 
prized between  the  tw'o  bones,  and  unites  them 
by  thofe  ridges  which  are  next  each  other. 
The  third  kind  is  produced  by  fibres  which  arife 
obiiquely  from  the  tibia,  and  extend  to  the 
malleolus  externus  both  before  and  behind.  ' 

Over  the  articulation  of  the  os  femoris  with 
the  tibia,  and  between  the  condyles  of  the  for- 
mer, there  is  placed  a little  bone,  almoft  circular, 
but  rather  pointed  towards  the  lower  part.  It 
is  convex,  and  rough  before,  and  hds,  on  its 
poficrior  part,  tw'o  articular  furfaces,  which 
correfpond  with  thofe  of  the  thigh-bone.  It  is 
fufpended,  in  this  place,  by  ligaments  and 
mufcleSj  and  prevents  the  extenfion  of  the  tibia 
beyond  a right  line.  It  is  called  roiula,  or  pa^ 
tella,  and  is  the  bone  that  forms  the  angle  of  the 
knee. 

'J'he  articulation  of  the  four  bones  which  form 
the  knee  is  firengthened  by  a great  number  of 
ligaments.  There  is,  in  the  firfl  place,  a capfule, 
w hich  rifes  from  the  circumference  of  the  con- 
«lylcs  of  the  femur,  and  is  inferted  into  the  edges 
of  the  rotula  and  tibia.  W e next  obferve  feme 
fafciculi  of  ligamentous  fibres  which  paf?  in 
dificrent  direftions.  Some  rife  from  the  external 
condyle  of  the  thigh,  and  arc  inferted  into  the 

in  fide 
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infide  of  the  head  of  the  tibia.  One  ligament 
proceeds  from  the  internal  condyle,  and  is  in- 
fected into  the  external  lide  of  the  tibia,  and 
even  into  the  fibula.  In  the  joint  itfelf  are 
fituated  two  ligaments,  placed  croffways  one 
over  the  other,  and  called  the  crucial  ligaments  i 
they  proceed  from  the  pofterior  part  of  the  con- 
dyles of  the  thigh,  and  are  infected  into  the 
middle  of  the  elevated  line  that  divides  the  twci 
articular  depreflions  of  the  head  of  the  tibia. 

Two  interarticular  ligaments  of  a femilunar 
form,  are  alfo  interpofed  between  the  tibia  and 
os  femoris  : they  are  retained  in  their  fituatioii 
by  little  bundles  of  ligamentous  fibres,  which 
rife  from  different  points  of  the  capfule.  Fi- 
nally, the  rotula  has  a peculiar  and  very  ftrong 
ligament  which  proceeds  from  its  pointed  end 
to  the  fpine  of  the  tibia.  It  feems  to  be  of  a 
tendinous  nature,  and  produced  by  the  termina- 
tion of  the  tendon  of  the  exterior  mufcles,  in 
the  fubftance  of  which  this  fuper-articular  bone 
is  enclofed. 

B.  In  other  Mammiferous  Animals. 

The  bones  of  the  leg  are  generally  the  fame  in 
the  inferior  mammalia  as  in  man. 

In  monkiesy  the  anterior  fpine  of  the  tibia  is 
not  very  diftind:. 

In  the  bat^  the  fibula  is  extremely  flender ; and 

as 
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as  the  thighs  are  turned  backward,  the  legs  muft 
have  the  fibulae  facing  each  other. 

In  the  molcy  the  fibula  is  ofiified  to  the  tibia, 
about  one-third  of  the  lower  part  of  its  length. 

The  tibia  of  the  bear  is  fomewhat  curved  for- 
ward : the  tuberofity  of  its  anterior  edge  is  very 
prominent,  and  its  articular  furfaces  very  far 
back. 

The  dog  has  the  fibula  attached  to  the  whole 
length  of  the  tibia  pofteriorly. 

The  fibula  oi\.\\t.opojj’um  is  large  and  much  bent, 
which  feparates  it  confiderably  from  the  tibia. 

The  longtailed  manis,  the  armadillo,  and  the 
Jloih,  like  wife  have  the  fibula  pretty  large,  curv- 
ed, and  feparate  from  the  tibia. 

The  Rodentia  have  the  fibula  entirely  behind. 
Rats  have  it  ofiified  to  the  tibia  about  one-third 
from  its  lower  end.  In  the  upper  part  it  forms 
a large  vacant  triangular  fpace. 

In  the  elephant,  the  rhinoceros,  the  hog,  the 
fibula  is  flat  and  anchylofed  in  its  whole  length 
to  the  tibia. 

In  the  Ruminantia  it  does  not  exift.  This 
bone  feems  fupplied  by  a fmall  olfeous  fubfiance 
placed  on  the  external  edge  of  the  aftragaLus 
below  the  tibia,  and  forming  the  malleolus  cx- 
ternus. 

Finally,  in  the  horje,  the  fibula  is  only  a nidi-  - 
ment  anchylofed  by  age  to  the  upper  part  of  the 
tibia. 


C.  h 
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C.  In  Birds. 

Birds  have  the  lower  part  of  the  thigh-bone 
nearly  difpofed  like  that  of  mankind. 

The  leg  is  likcwife  formed  by  the  tibia,  the 
fibula,  and  the  rotula. 

The  tibia  dilfers  but  little  from  that  of  the 
mammalia,  except  in  its  lower  extremity,  as  we 
fliall  lee  in  treating  of  the  tarfus.  The  anterior 
and  fuperior  tuberofity  has  generally  tw  o ridges. 

The  fibula  is  always  ofiUied  to  the  tibia,  and 
never  reaches  its  lower  extremity. 

The  di-ver  and  the  little  grebe  have  the  tibia 
prolonged  in  the  front  of  its  articulation  with 
the  thigh-bone:  this  prominence  has  three  fur- 
faces  ; it  ferves  for  a rotula,  and  furniflies  infer- 
tionrfor  the  mufcles. 

In  the  manchot.  this  prolongation  of  the  tibia 
has  already  been  remarked,  but  the  projecflion 
which  it  makes  before  the  knee  is  fcarcely  the 
length  of  a centimetre. 

D.  In  Reptiles. 

Oviparous  quadrupeds  have  the  tibia  and 
fibula  di Hindi  and  feparated  from  each  other 
throughout  their  whole  length.  Thefe  two 
bones  are  nearly  of  the  fame  magnitude  in  the 
iortoifes  and  lizards. 

The/ro^  has  but  one  bone,  but  a furrow  feems 
to  indicate  the  union  of  the  tibia  and  fibula. 

In  thefe  animals  the  tibia  and  fibula  are,  for  the 
moll  part,  diredlly  articulated  to  the  thigh-bone. 

VoL.  I.  C c Articlf. 
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Article  VI. 

Of  the  Mufcles  of  the  Leg. 

A.  In  Man. 

T„,  extenfors  of  the  leg  all  terminate  in  one 
common  tendon,  which  is  inferted  into  the  ro- 
tula,  and  thence  continuc'd  to  the  anterior  tu- 
bcrofity  of  the  tibia.  Thefe  mufcles  arc  four 
in  number  : the  three  firfl:  of  which,  the  vajlus 
intermiSy  the  vajhis  externus,  and  the  cruralis,  are 
by  many  regarded  as  one  iingle  mufcle,  which 
they  nam  , 

TIlICEPS-FEMORISjO/’TRIFEJIORO-ROTULARIS. 

The  cruralis  arifes  from  the  whole  anterior 
furface  of  the  thigh-bone,  the  vajlus  extermis 
from  the  region  of  the  great,  and  the  interniis' 
from  that  of  the  little  trochanter. 

The  fourth  extenfor  is  the 

RECTUS  ANTERIOR,  OV  I L I O-ROTU  L A R IS, 

h Which  arifes  from  the  fpine  of  the  os  ilium, 
and  extends  along  the  whole  anterior  part  of  the 
thigh. 

The  flexors  of  the  leg  are  all  inferted  into 
the  infernal  fide  of  the  tibia,  except  one,  which, 
>s  inferted  into  the  fibula.  This  is  the 

niCEPS,  or  ISClilO-PERONEUS, 

Which  receives  one  part  of  its  fibres  from  the 
• , tuberolity 


Art.  VI.  Muscles  OF  THE  Lr.c.  387 

tuberofuy  of  the  os  ifchium,  and  the  other  from 
the  middle  of  the  linea  afper.i  of  the  os  feiiKmis. 
Thefe  two  unite  in  one  final  1 tendon,  which  is 
inferted  into  the  head  of  the  fibula. 

From  the  fame  tuberofity  of  the  ifchium,  arife 
two  other  mufcles  fituated  behind  the  biceps, 
viz. 

THE  SEMI  .MEM  BRAVOS  L’S,  Or  I S C 1 1 I 0-SU  BT  I- 
BIALIS,  (Uld  THE  SK.M  ITKN  DI-VOSUS, 
or  I sc  11  I O-  R R ET  1 B I A I.  IS. 

The  firfl:  is  inferted  into  the  tibia  by  a flat 
thin  tendon,  and  the  other  a little  lower  down, 
by  a round  and  flendcr  tendon.  Under  thefemi- 
tendinofus  is  inferted 

THE  SARTORU-S,  OV  1 1. 1 0- P R F.T  I B I A 1. 1 S, 

Which  arifes  from  the  fpine  of  the  os  ilium, 
and  pall'es  fpirally  over  the  fore  part  to  the  inlide 
of  the  thigh,  fomewhat  lower  than  the  others. 

THE  GRACILIS,  RECTUS  INTERNUS,  OTPUBIO- 
PRETl  BIALIS. 

This  mufcle  arifes  from  the  lower  edee  of  the 
fymphyfis  pubis,  and  defeends  ftraight  along  the 
inner  fide  of  the  thigh. 

! Laftly:  — 

THE  POPI.ITEUS,  or  PO PLITO-T I BI A LIS. 

This  is  a little  mufcle  fituated  behind  the 
y knee:  it  extends  obliquely  from  the  external 

Cc,2  condvlc 
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condyle  of  the  thigh  to  the  internal  part  of  the 
head  of  the  tibia. 

Thefe  miifcles,  with  the  adductors  of  the  fe. 
mur,  &c.  form  altogether  the  long  and  round 
mafs  which  furrounds  that  bone,  and  is  called  the 
thigh.  They  are  all  inclofed  in  an  aponeurotic 
fheath,  called  the  fifcia  lata^  which  is'^provided 
with  a^particular  mufcle,  iLio-FAsciALis,  the 
fibres  of  which  are  entirely  covered  by*  the 
aponeu  rolls. 


13.  In  other  Mammifcrous  Animals. 

The  thigh  of  the  monkey  is  lefs  round  than  that 
of  man  ; their  mufcles,  however,  differ  but  littlc- 
from  his,  except  the  biceps. 

In  quadrupeds,  in  general,  the  thigh  being 
preffed  againff  the  flank,  the  flefliy  mafs  becomes 
more  comprefled.  The  farlorius  and  gracilis 
form  the  anterior  edge  of  the  thigh  in  the  Car- 
nivora and  Rodentia. 

In  the  horfe  the  farioriiis  becomes  more  con- 
fpicuous,  and  takes  the  name  of  adductor 
Lo.vGUs,'  in  oppofition  to  the  gracilis  internus, 
which  is  called  adductor  brevis. 

In  all  quadrupeds,  and  even  in  the  monkey,  the 
mufcle  analogous  to  the  biceps  in  man  has  only 
a fingle  head  rifing  from  the  os  ifehium  : it 
rovers  a large  portion  of  the  external  furfacc  of 

the  thigh,  and  not  only  tranfmits  fibres  to  the 

fibula. 
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fibula,  but  likewife  to  the  v hole  length  of  the 
fajcia  lat^tj  fo  that  it  thus  performs  the  ofBce  of 
an  extenfor  of  the  thigh.  This  is  the  mufcle 
which  Bourgelat  has  named  vastus  long  us  in 
the  dog  and  the  borfe. 

The  gracilis  intcrnus  is  large  in  all  quadrupeds, 
and  particularly  in  thofe  that  have  the  thigh 
ihort.  In  the  hoofed  animalSy  therefore,  it  forms 
a very  conhderablc  mufcle.  Bourgelat  calls  it 
adductor  brevis,  and  gives  the  name  of 
GRACILIS  iNTF.RNUs  to  thc  mufclc  which  is 
analogous  to  the  femitendinofus. 

The  femimembranofus  and  femitendinofus  are 
found  in  all  quadrupeds  as  well  as  in  man;  but 
they  are  both  inferted  into  the  tibia  by  a broad 
aponeurofis.  It  muft  alfo  be  remarked  that 
their  point  of  infertion  is  lower  than  that  of 
man.  This  conformation  keeps  the  leg  per- 
petually in  a ftate  of  femiflexion,  and  is  one  of 
the  caufes  which  prevent  quadrupeds  from  walk- 
ing upright.  In  monkies  thefe  mufcles,  are  alfo 
inferted  very  low  in  the  tibia. 

The  extenfors,  that  is  to  fay  the  re&us  anterior 
and  the  triceps y are  found  in  quadrupeds  as  well 
as  in  man,  with  fome  fmall  difference  in  their 
proportions. 

The  balSy  in  which  the  pofferior  extremities 
feeiVi  turned  in  fuch  a manner  that  they  bend  • 
backward,  have  only  two  mufcles  proper  to  the 
feg ; one,  which  fupplies  the  place  of  the  far- 
tortus,  the  gracilis,  \.\\t  femitendinofus,  andthe/t’w;/- 
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inemhranofns^  rifes  by  two  flcfliy  bellies  feparatc 
from  each  other,  between  which  the  addu5Jor 
femons  j^fles.  The  firft  of  thefe  portions  comes^ 
from  the  anterior  part  of  the  ilium,  and  the 
other  from  the  pubis  and  the  ifchium.  They 
form  one  common  tendon,  which  goes  to  what 
is  commonly  the  poftcrior,  but  which  is  here  the 
anterior  part  of  the  leg,  and  is  inferted  into  the 
tibia  below'  its  articulation  with  the  os  femoris. 
This  is  the  flexor  of  the  leg. 

The  extenfor  of  the  leg  rifes  by  a finglc  flcfliy 
belly,  from  the  fuperior  extremity  of  the  os 
femoris.  Its  tendon  is  flender,  and  is  inferted 
into  the  poftcrior  extremity  of  the  leg,  which, 
•we  repeat,  is  here  turned  round. 

C.  Jn  Birds. 

% 

The  extenfors  of  the  leg  in  birds  are  nearly 
the  fame  as  thofe  of  quadrupeds;  they  have 
three  flexors. 

The  rnoff  external  feems  analogous  to  the 
hiceps  in  man.  It  rifes  from  the  whole  fpine  of 
the  ifchium,  and  fends  off  a round  tendon,  which 
pafl'cs  through  a ligamentous  pulley  under  the 
joint  of  the  knee,  and  is  inlerted  into  the  fibula. 

'Phe  internal  is  analogous  to  the  femimenihra^ 
mfus.  It  anfes  from'  the  extremity  of  thfe 
ifchium,  and  is  inferted  in  the  inner  fide  of  the 
l:ead  of  the  tibia. 

'i'he  third,  which  is  intermediate,  is  wanting 

in 
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ill  Icvcral  birds,  particularly  in  thoje  of  prey.  It 
HkcwiTc  ariTcs  troin  the  Tpine  of  the  ifchiuni, 
and  its  tendon  receives  a fecond  bundle  of  tielliy 
hbres  from  tlie  bottom  ot  the  thigh.  It  pailes, 
between  the  gadrocnemii,  and  is  inferted  into 
the  pollcrior  furfacc  of  the  tibia. 

Jartoriiis  forms  the  anterior  edge  of  the 
thigh,  but  it  inclines  towards  the  inner  iidc. 

1).  In  Jlcpi ill’s. 

The  frog  has  the  thighs  round,  likethofe  of  a 
man,  and  the  mufcles  ot  the  leg  very  con- 
Ipicuous. 

The  triceps  femoris  is  formed  only  of  two  very 
diftinct  portions.  The  vnjlus  exteruus  and  the 
criiralis  are  manifcflly  but  one. 

There  is  no  rectus  anterior. 

The  biceps  flexor  cruris  has  only  one  belly.  It 
arifes  from  the  poderior  and  interior  part  of  the 
ilium,  and  is  inferted  into  the  exterior  and  an- 
terior furface  of  the  tibia,  for  there  is  no  fibula. 

Tiht  femimembrano/iis  is  like  the  human;  but 
the  J'emitcndiitofiis  is  compofed  of  two  bellies,  one 
ot  which  rifes  from  the  fymphylis  pubis,  and 
the  other  from  that  of  the  ifehium. 

'Vht  fartorius  is  fituated  exactly  in  the  front  of 
the  thigh,  without  any  obliquity. 

There  is  nothing  remarkable  in  the  gracilis. 

There  is  no  dillindt  popliteus. 

C c 4 
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Some  differences  occur  in  the  mufcles  of  the 
leg  of  the  tortoife.  Thefe  have  a relation  to  the 
faculty  of  fwimming,  for  which  its  extremities 
arc  fitted. 

The  mufcle  which  takes  the  place  of  the  femi^ 
inemhranofus  arifes  from  the  interoffeous  ligament 
of  the  pelvis,  and  proceeds  to  form  a ftrong 
aponeurofis  at  the  inferior  part  of  the  leg. 

That  which  is  correfponding  to  the  femi- 
tendinofiis  arifes  also  from  the  interoffeous  liga- 
ment: it  paffTes  under  the  harp,  and  is  inferted 
into  the  tibia,  which  it  bends. 

That  which  is  analogous  to  the  fartorius  arifes 
from  the  os  pubis  near  the  interoffeous  ligament* 
and  pafTes  over  the  knee,  to  be  inferted  into  the 
tibia,  which  it  extends. 

A mufcle,  compofed  of  two  flcfliy  portions, 
both  of  which  arife  from  the  lateral  parts  of  the 
facrum,  is  inferted  below  the  head  of  the  tibia, 
and  bends  the  leg.  In  its  adlion  it  much  re- 
fembles  the  bicepSy  from  which,  however,  it 
differs  with  refpcfl  to  its  attachments. 

Another  mufcle  refembling  the  fafeia  lata, 
and  very  thin  in  its  flcffiy  part,  arifes  from  the 
fides  of  the  coccyx.  It  pafies  under  the  fkin  of 
the  fin  to  its  infertion  almoff  oppofite  to  the 
heel.  It  bends  ,the  leg  upon  the  thigh,  and 
extends  the  foot  upon  the  leg. 

The  mufcle  analogous  to  the  bic<;ps  arifes  from 
thefacrumand  ilium.  It  goes  to  the  external  lur- 
faccof  the  leg,  where  it  is  inferred  into  thcfibula. 

6 The 
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The  extenjor  of  the  leg  prefcnrs  nothing  par- 
ticular. 

The  irmfclc  ana!og(^us  to  the  rcdus  anterior 
ariles  from  the  internal  furface  of  the  pubis^  and 
joins  the  common  tendons  of  the  cxtciifors. 


Article  VII. 

Of  the  Bones  of  the  Ancle  or  'J'arfus,  cvid  ihofc  of 
the  Mclatarjus. 

A.  In  Man. 

TuF,  tibia,  which  is  nearly  triangular  at  the 
top  and  the  middle,  becomes  round  towards  the 
bottom,  where  it  is  fenlibly  enlarged.  It  is 
truncated  by  a Hat  articular  furface.  'rhere  is  a 
flight  elevation  in  the  middle,  pafling  from  the 
front  backwards  ; on  the  inner  fide  there  is 
a defeending  production  called  the  malleolus 
internum. 

Upon  the  external  fide  of  the  inferior  ex- 
tremity of  the  tibia,  there  is  a deprefied  articular 
furface  that  receives  the  fibula,  which  is  here 
prolonged  downward  to  form  the  malleolus  e.x~ 
iermsy  that  is  longer  than  the  internus. 

Under  the  articular  furface  of  the  tibia,  and 
between  the  malleoli,  there  is  a pulley-fliaped  or 
femi-cylindric  portion  of  the  ajhagalus,  the  firft 
bone  of  the  ancle  or  tarfus. 
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1 his  bone  moves  freely  by  ginglymus,  giving 
to  the  foot  a motion  like  a balance  ; but  as  the 
articulation  is  lax,  it  has  alfo  a confined  motion 
fidevvays. 

The  aftragalus,  befides  its  articular  part,  has 
two  fiiort  and  thick  procefTes,  one  defeending 
anteriorly,  and  turning  fomewhat  inward  ; the 
other  pofteriorly,  and  outward.  The  firfi:  re- 
ceives^ the  os  fcaphoides  upon  its  digital  extre- 
mity, and  is  joined  by  an  articular  portion  of  its 
inferior  furface  to  a particular  procefs  of  the 
calcaneum.  The  other  procefs  of  the  afiragalus 
extends  to  the  body  of  the  calcaneum. 

This  fecond  bone  of  the  tarfus  has,  befides  the 
procefs  on  its  internal  furface  which  fupports 
the  aftragalus,  an  anterior  production  diredled 
fomewhat  outward,  j^nd  parallel  to  the  fide  of  that  i 
of  the  aftragalus:  it  is  at  the  fame  time  lower  | 
than  the  latter.  The  other  is  turned  backward,  | 
and  terminates  in  a large  tuberofity,  which  pro-  j 
jects  downward,  and  forms  the  heel.  | 

The  anterior  procefs  of  the  calcaneum,  or  os  i 
calcis,  fupports  the  os  cul/oides,  to  which  the  two 
metatarfal  bones  of  the  two  laft  toes  are  applied. 
Thofe  of  the  three  firft  are  fupported  by  the  three 
of  a cuneiformia,  which  are  placed  in  front  of 
the  os  fcaphoides.  - • 

Several  ligaments  ftrengthen  the  articulation 
of  the  bones  of  the  leg  with  thofe  of  the  ancle. 
Some  extend  from  the  malleolus  externus,  or  the 

tarfal 
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tarfal  extremity  of  tlic  fibula,  to  the  afiragalus 
and  os  calcis  : one  rifes  from  the  malleolus  in-, 
ternus  or  tibialis,  and  is  inferred  into  the  alira-, 
gains,  and  the  circumference  of  the  os  fcaph- 
oidesj  its  figure  is  triangular.  Laflly,  a cap- 
fular  ligament  unites  the  articular  cavity  of  the 
tibia  to  the  circumference  of  the  articular  furfacc 
. or  pulley  of  the  afiragalus. 

d'he  metatarfal  bones  are  parallel,  nearly  of  an 
equal  length,  and  retained  by  ligaments  analo- 
gous to  thofe  of  the  metacarpus, 

B.  In  other  Ifu?)i}n  'iJ'erci(s  .Inimals. 

Qiiadrupeds  with  toes  have  almoll  all  the 
bones  ol  the  tarfus  nearly  refembling  thofe  of 
man.  The  ioilowing  arc  the  principal  diifer- 
cnces  : 

in  monkics  the  articular  furface  of  the  afira- 
galus,  oppofite  to  the  fibula,  is  almoft  vertical  ; 
that  next  to  the  malleolus  tibialis  is,  on  the  con- 
trary, very  oblique,  and  the  anterior  production 
ot  that  bone  is  turned  more  inward.  It  hence 
follows  that  the  foot  refis  more  on  its  external 
edge  than  on  the  foie. 

The  os  calcis  has  not  the  large  tuberofity 
which  forms^the  heel  at  its  pofierior  extremity: 
on  the  contrary,  it  is  turned  upward,  except  in 
the  Bataz'ianpongo,  in  which  this  bone  is  fimilar 
to  that  of  man. 


The 
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The  firll  os  ciinciforme  is  fliortcr  than  the  hu- 
man, and  has  an  evident  groove  for  the  mufcles 
of  the  great  toe. 

The  inetatarfal  hone  of  the  great  toe  is  fhorter 
by  onc-half  than  the  others,  and  can  be  eafily 
held  afunder  from  them. 

Amongrt  the  lemurs^  x\\q  tarfier  galago\\2i\c 
the  calcaneumand  os  fcaphoides  exceffively  long, 
which  produces  a difproportion  in  the  whole 
polterior  extremity,  and  gives  to  the  foot  of 
thefe  animals  the  appearance  of  a hand  and 
fore-arm. 

The  Pedimana,  in  which  the  fibula  is.  equal  to 
the  tibia  at  the  bottom,  have  the  afiragalus  very 
fmall,  and  articulated  almofl:  exactly  between 
them.  The  os  calcis  is  fiiort,  and  the  firfi:  cu- 
neiforme  is  very  large,  and  of  a femilunar  fhape. 

The  opofim  has  a little  fupernumerary  bone  on 
the  edge  of  the  firft  os  cunciforme. 

In  the  Carnivora  the  middle  proje(5lion  of  the 
lower  furface  of  the  tibia  is  fironger,  and  the 
ginglyinus  more-  complete  than  in  man  ; but  the 
lateral  movements  are  more  obfeure. 

The  firfi  cuneiform  bone  is  Icfs  in  proportion 
to  the  others. 

The  heel  is  longer : it  terminates  quite  firaighc 
in  thofe  that  tread  only  upon  the  toes : but  it 
has  a fmall  tubercle  in  thofe  that  w.alk  entirely 
on  the  foie. 

d'hofe  that  have  only  four  toes  have  the  firfi 
os  cunciforme  fmaller. 

In 
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In  the  common  bal  the  oscalcis  is  of  a con- 
fidcrable  length.  It  is  a ftyloici  bone,  concealed 
in  the  thickeft  part  of  the  membranes  of  the 
wing  which  it  fupports  ; but  in  the  lerrute  bat 
the  tuberofity  of  the  os  calcis  turns  under  the 
foot,  being  curved  like  that  of  the  cuneiformc 
bone  of  the  carpus  in  man. 

With  refped:  to  the  Plantigrada,  the  mole  i* 
particularly  remarkable  in  having  its  tarfus  ar- 
ticulated only  to  the  tibia,  to  which  the  fibula 
is  completely  oflifted  at  its  lower  parts. 

TheRodentia  have  the  os  calcis  much  prolong- 
ed porteriorly. 

The  following  favfls  in  thofe  that  have  five 
perfedt  toes  are  remarkable  : 

In  the  bea-ver  the  os  fcaphoides  is  divided  into 
two  parts;  one  fituateil  in  front  of  the  aflra- 
galus,  and  fupporting  the  fecond  and  third  ofla 
cuneiformia;  the  other  at  the  inner  fide  of  the 
aftragalus,  fullaining  the  cuneiform  bone  of  the 
great  toe,  and  a flat  fupernumerary  bone  placed 
along  the  inner  edge  of  the  tarfus. 

The  fameftructureisobfervablein  xh^viarmotle. 

The  porcupine  and  the  paca  have  the  fcaphoides 
divided,  but  the  fupernumerary  bone  is  not  found 
in  thel'e  animals. 

The  fquirrel  has  this  inner  portion  of  the  fca- 
phoides very  fmall ; it  does  not  fupport  the 
cuneiform  bone  belonging'to  the  great  toe. 

In  ail,  the  fcaphoides  forms  a tubercle  under 
the  foie  ; that  of  the  paca  is  elongated. 

Among 
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Among  thofe  that  have  four  toes  only,  the 
jerboa  of  the  Cape^  which  is  remarkable  fora  long 
foot,  has  the  inferior  tubercle  of  the  fcaphoides 
elongated  and  very  prominent ; upon  the  internal 
edge  of  the  tarfus  are  fome  long  flat  bones,  which 
are  probably  the  rudiments  of  the  great  toe. 

There  is  nothing  fimilar  in  the  rabbit  and  hare^ 
though  thefe  animals  refemble  the  jerboa  in  the 
tubercle  of  the  fcaphoides. 

In  the  cavy  and  agouti,  which  have  only  three 
toes,  we  find  this  internal  part  of  the  fcaphoides 
fupporting  a Angle  bone  that  anfwers  to  the  firfl 
os  CLineiforme,  and  the  rudiment  of  the  great 
toe  externally.  Upon  the  cuboides  there  is  a 
final  1 bone  which  mav  be  regarded  as  a rudiment 
of  the  little  toe. 

In  the  Edentata  the  tarfus  of  the  three-toed jloth 
is  very  remarkable,  both  with  rcfpe<fl:  to  its  ar- 
ticulation and  form.  It  is  compofed  of  only 
four  bones,  viz.  the  aftragalus,  the  os  calcis,  and 
two  cuneiformia.  The  aftragalus  is  articulated 
with  the  fibula,  the  os  calcis  and  the  great  cu- 
neiforme.  The  articulation  with  the  fibula  takes 
place  through  the  means  of  a conical  deprelTion 
in  the  fuperior  furfacc  of  the  aftragalus,  and  in 
w hich  is  received  the  head  of  the  bone,  the  figure 
of  which  correfponds  in  relief  with  that  of  the 
(Icprcflion  of  the  aftragalus.'  Upon  the  internal 
lateral  part  there  is  an  articular  convex  furfacc 
which  rolls  upon  the  external  portion  ot  the  tar- 
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£al  extremity  of  the  tibia.  From  this  mode  of 
articulation  it  follows,  that  the  foot  of  the  Jlolh 
cannot  be  moved  up  and  down,  and  tltat  it  is 
only  capable  of  the  lateral  motions  of  addmflion 
and  abduftion:  ItpoHeflcs  therefore  the  tacuky 
of  embracing  the  trunks  of  trees,  and  climbing 
them  ; but  the  adiion  of  walking  is  rendered  ex- 
tremely difficult. 

The  articular  furface  of  the  os  calcis  is  a fim- 
ple  tubercle  received  in  a depreffion  of  the  altra- 
galus : this  alfo  affills  the  motions  we  have  juft 
deferibed.  Its  tuberosity,  or  the  heel,  is  confider- 
ably  elongated,  and  forms  more  than  two-thirds 
of  the  bone. 

The  two  offii  cuneiformia  prefent  nothing 
particular  in  their  Itrudture.  The  internal  is 
articulated  with  the  aflragalus,  the  external  with 
the  os  calcis. 

The  elephant  has  the  tarfus  and  metatarfus 
\ery  short;  thefe  parts  have  nothing  fingular> 
only  that  the  cuboides  turns  inwardly  quite  be- 
fore the  fcaphoidcs. 

In  the%  there  are,  upon  the  fcaphoides,  the 
three  common  cuneiform  bones,  and  one  below 

the  firft,  which  seems  the  rudiment  of  a erreat 
toe. 

The  tapir  and  the  rhinoceros  have  only  two 
cuneiformia  ; and  here  we  mull  remark,  that  all 
tne  animals  hitherto  mentionexl  have  as  manv 
metatarlal  bones  as  toes. 


In 
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In  the  Ruminantia,  the  cuboides  and  the  fca- 
phoidesare  united  together,  except  in  the  camel, 
Tvhich  has  them  diftindt : at  the  outward  fide  of 
the  pulley  of  the  afiragalus,  there  is  a bone  which 
feems  to  reprefent  the  inferior  head  of  the  fibula. 
It  is  articulated  to  the  top  of  the  os  calcis. 

There  are  only  two  cuneiform  bones:  in  the 
'girajfe  they  arc  united  by  ofiification.  The  two 
nietatarfal  bones  are  always  anchylofed,  and  form 
a cannon  bone,  as  in  the  metacarpus. 

In  the  Solipeda  there  are  tw'o  cuneiform  bones  j 
and  the  os  fcaphoides  is  diftineft  from  the  cuboi- 
des.  The  little  peroneal  bone  is  wanting,  aa 
w ell  as  the  articular  furface  of  the  os  calcis  that 
receives  it. 

The  bone  of  the  metatarfiis  is  alfo  fingle,  and 
called  the  cannon  bone  of  the  hind  leg.  It  has 
a little  offeous  fiile  on  each  fide. 

C.  In  Birds.  ■ 

4 

In  birds  in  general,  the  fibula  terminates  by 
uniting  into  one  with  the  tibia  about  its  middle. 
The  latter  ends  in  two  condyles,  like  wheels,  be- 
tween w hich  there  is  a fort  of  pulley.  The  fin- 
plc  bone  which  reprefents  the  tarfus  and  meta- 
larfusjhas  as  its  head  a projccliion  in  the  middle, 
and  two  lateral  deprelTions.  It  confequcntly 
moves  in  a ginglymus,  and  bends  forwnrd,  but  it 
cannot  go  beyond  a right  line  in  the  oppofite 
dirciflion. 


Its 
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Its  proportional  length  varies  ; it  is  extreme- 
ly long  in  the  birds  that  feek  their  food  on  the 
fides  of  rivers,  Jakes,  &c.  and  which  are  for  that 
reafon  called  Jlilters  or  zvaders. 

At  the  lower  end  it  terminates  in  three  pro- 
celTes,  lhaped  like  piillies,  for  the  three  anterior 
toes.  At  the  internal  fide  it  produces  a little 
bone  that  fupports  the  poflerior  toe  or  pollex. 

In  the  horned  ozvl  the  procefs  of  the  external 
toe  has  its  flexure  directed  outward,  and  (imply 
convex,  which  permits  the  toe  to  turn  horizon- 
tally upon  it. 

It  is  turned  diretflly  backward  in  birds  that 
climb. 

In  thofe  that  have  no  back  toe,  the  little  bone 
is  wanting. 

The  ojirich  has  only  two  articular  proceflcs, 
which  correfpond  to  its  two  toes. 

The  has  the  three  bones  which  rcprefent 

the  tarfus  and  metatarfus  feparate  from  each 
other  at  their  middle  part ; but  they  are  united  at 
their  extremities,  one  of  which  receives  the  tibia, 
and  the  other  the  three  toes. 

D.  In  Reptiles. 

The  aftragalus  is  articulated  to  the  tibia,  and 
the  os  calcis  to  the 'fibula  in  all  reptiles. 

1 he  tarfus  of  the  crocodile  has  five  bones,  viz. 
an  allragalus,  an  os  calcis,  two'  cuneiformia, 

^ d anfwering 
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anfwering  to  the  two  middle  mctatarfal  bones, 
and  one  out  of  the  range  which  anfwers  to  the 
external  mctatarTal  bone. 

There  are  four  metatarfal  bones. 

The  bone  fituated  without  the  range  ferves  to 
fupport  the  little  toe  in  the  mud  tortoife.  In  the 
fea  tortoife  it  is  very  flat.  The  os  calcis  and 
aftragalus  are  very  fmall. 

In  frogs  the  aftragalus  and  the  os  calcis  are 
very  long,  and  might  at  firft  fight  be  taken  for 
the  tibia  and  fibula,  if  they  did  not  form  the 
third  joint  of  the  pofterior  extremity.  There 
are  on  the  fore  part,  four  little  cuneiform,  five 
metatarfal  bones,  and  one  in  the  form  of  a hook, 
which  is  very  minute.  Thefe  are  fimilar  in  the 
'Surinam  and  common  toad. 


■ 

A^rticl'e  VI II.  I 

Of  the  Mufdes  of  the  /tnde  dr  Tarfus,  find  of  the 

Meiatarfus. 

r 

Th  R mufcles  which  affccft  the  foot  are, 

I ft.  Thofc  which  act  upon  the  heel  by  means 
of  the  tendo  ^chillis.  They  extend  the  foot,  and 
arc  the  principal  agents  in  walking  and  leaping. 
2d.  Thofc  which  bend  it. 

-jd.  Thole  that  lift  up  either  of  its  Tides. 

The 


Art.  VIII.  Muscles  or  the  Ancle.  403 

The  tendo  Acbillis,  which  is  inferted  into  the 
head  of  the  os  calcis,  has  three  mufcular  bellies. 

1.  THE  GASTROCNEMIUS,  Or  BI-FEMORO- 
C ALCA  N EU  S, 

Thefe  miifcles  arife  from  the  two  condyles  of 
the  thigh,  and  compofe  the  calf  of  the  leg. 

2.  THE  SOLEUS,  OV  T I RIO-C  A LC  A N EUS 

Is  fituated  before  the  others.  In  man,  where 
it  is  of  confiderable  magnitude,  it  rifes  from  the 
poflerior  furface  of  the  upper  part  of  the  tibia 
and  fibula. 

Thefe  mufcles  are  very  large  in  man,  as  he 
has  the  calf  of  the  leg  much  greater  than  any 
.quadruped. 

The  three  mufcles  are  alw'ays  to  be  found, 
but  the foleus  is  not  fo  large  in  quadrupeds  as  in 
man.  It  arifes  from  the  external  furface  of  the 
fuperior  head  of  the  fibula.  It  is  remarkably 
.{lender  in  the  Ruminantia  and  Solipeda. 

3.  THE  PLANTARIS,  PLANTARIS-ORACILIS, 
or  EEMORI-CALCxVNEUS, 

Spreads  its  tendon,  in  man,  over  the  outward 
edge  of  the  tendo  Achillis,  and  has  fcarce  any 
fundion  except  railing  the  capfula.  It  is  there- 
fore very  fmall. 

In  monkies,  this  mufcle  is  evidently  continued 
along  with  .the  plantar  fafeia.  We  ihall  fee 

P .d  2 here- 
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hereafter,  that  in  the  other  quadrupeds  it  fup* 
plies  the  place  of  the  flexor  perforatus. 

In  birds^  the  tendons  the ^aflroc7icmii  remain 
feparate  till  very  near  the  heel.  The  Joleus  runs 
inwardly,  and  is  inferted  into  a linea  afpera 
M hich  belongs  to  the  tibia.  It  is  proportionally 
largr  than  in  quadrupeds. 

The  flexion  of  the  foot  with  refpedb  to  the  leg, 
or  of  the  leg  with  refped;  to  the  foot,  is  per- 
formed by 

THE  TIBIALIS  ANTICUS,  CRURA  LIS  ANTERIOR, 
or  TIBIO-SUPER-TARSEUS, 

Which  arifes  from  the  anterior  furface  of  the 
tibia.  Its  tendon  having  palTed  through  the 
annular  ligament  of  the  leg,  runs  to  the  inflde 
of  the  foot,  where  it  is  inferted  into  the  firft  cu- 
neiform and  the  metatarfal  bone  of  the  great  toe. 

In  animals  which  have  no  great  toe,  fuch  as 
the  dog  and  the  rabbit,  it  is  inferted  into  the  me- 
tatarfal bone  of  the  fecond  toe,  which  with  them 
is  the  firft. 

It  always  raifes  in  fomc  degree  the  infidc  of 
the  foot. 

In  the  Bifulci  and  Solipeda,  it  is  inferted  into 
the  anterior  furface  of  the  bafe  of  the  cannon 
bone. — It  is  limilar  in  birds. 

Befides  the  action  of  the  tibialis  anticus,  the 
inner  fide  of  the  foot  is  likewife  raifed  by 

THE 
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TH£  tibialis  posticus,  CRL’RALIS  POSTt- 
RIOK,  or  TIBIO-SUB-TARSLUS. 

This  mufcle  rifes  from  the  pollerior  furface  of 
the  tibia.'  Its  tendon  runs  behind  the  malleo- 
lus internus,  and  is  inferted  into  the  under  part 
of  moft  of  the  bones  of  the  tarfus. 

In  the  monkey,  its  tendon  contains  a fcfamoid 
bone  of  confidcrable  fize,  fituatcd  under  the 
os  fcaphoides. 

In  animals  that  have  no  great  toe,  fuch  as  the 
dogy  the  tendon  of  the  tibialis  pofticus  is  inferted 
into  the  edge  of  the  bafe  of  the  metatarfal  bone 
of  the  firft  toe  ; and  in  the  rabbit  it  even  ex- 
tends to  the  fecond  phalanx.  It  aifis,  therefore, 
as  an  abdudfor  of  that  toe. 

It  is  entirely  wanting  in  the  quadrupeds  that 
that  have  cannon  bones,  and  in  birds. 

• \ 

The  external  fide  of  the  foot  is  raifed  by  the 
peroneal  mufcles.  Man  has  three  which  arife 
from  the  fibula,  and  tranfmit  their  tendons  be- 
hind the  malleolus  externus. 

THE  PERONEUS  L0NGUS,0/’  PERO  NEO-TA  RSEUS. 

This  mufcle  adheres  to  the  under  part  of  the 
os  cuboides,  crofles  the  foie  of  the  foot,  and  is 
inlerted  in  the  metatarfal  bone  of  the  great  toe 
and  the  firfi:  os  cuneiforme. 

Dd  3 
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the  brevis,  or  peronei-super-metatar- 

SKUS, 

Extends  direcflly  to  its  infertion  in  the  meta- 
tarfal  bone  of  the  little  toe. 

THE  MEDIUS,  or  PERONEO-SUPER-METATAR- 

S'EL’S, 

\ 

Extends  to  the  firft  phalanx  of  the  fame  toe, 
and  ferves  to  feparate  it  from  the  others. 

The  peroneus  longus,  in  the  monkey,  has  the 
peculiar  office  of  bringing  the  great  toe  towards 
the  other  toes.  In  animals  which  have  no  great 
toe,'  it  is  inferted  into  the  metatarfal  bone  of  the 
firfl:  toe.  , 

In  ruminating  animals  it  croffics  below  the 
joint  of  the  cannon  bone  in  the  fame  manner, 
and  proceeds  to  its  infertion  in  the  firfl;  os  cu- 
nciforme. 

The  two  other  peronei  in  the  monkey,  and  all 
iinguiciilated  animals,  refemble  the  human, 
except  that,  in  the  rabbit,  the  mediiis  fends  off  a 
tendon  to  the  lafl:  but  one  of  the  toes,  thereby- 
performing  the  function  of  abdudior  to  the  two 
outermofl:  toes. 

In  the  Ruminantia  this  tendon  extends  to  the 
two  toes,  but  the  brevii  is  wanting. 

The  horfe  has  but  one  peroneus,  W'hich  unites 
its  tendon  to  that  of  the  ext enfor  digit t,  about  the 
middle  of  the  anterior  furface  of  the  cannon 
bone. 


In 
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In  birds  there  is  a peroneiis  brevis,  which  is 
inferted  into  the  external  bafe  of  the  metatarfal 
bone;  and  alfo  a miifcle  feemingly  analogous 
to  the  pe'i’oneus  medius,  (flexor  digitorum 
ACCESSORIUS  of  Vicq  D'/izyr.)  Its  tendon  is 
bifid  ; one  palTes  backward,  and  is  inferred  into 
the  pofferior  furface  of  the  head  of  the  metatar- 
fus ; the  other  defeends  along  the  external  fur- 
face  of  that  bone,  and  is  united  with  that  of  the 
Jiexor  perforatiis  of  the  middle  toe. 


B.  In  Reptiles. 

In  the  frog  the  gajlrocnemius  has  only  one 
belly  ; it  has  however  a fmall  tendon  by  which 
it  is  inferted  into  the  outward  fide  of  the  head 
of  the  tibia.  Its  tendon  runs  under  the  heel, 
and  there  Aiding  over  a a fefamoid  bone,  ex- 
pands itfelf  under  the  foot  to  form  the  plantar 
fafeia. 

There  is  neither foleus  nor  plantaris. 

The  tibialis  anticus  rifes  by  a Arong  tendon 
from  the  lower  part  of  the  os  femoris.  'About 
the  middle  of  the  tibia  it  divides  into.two  bel- 
lies, one  internal,  the  other  external.  The  ten- 
don of  the  firft  is  inferted  into  the  tibial  bafe  of>. 
the  long  bone  of  the  tarfus,  and  that  of  the 
fecond  into  the  fame  bone,  a little  more  out- 
wardly. 

An  afliftant  to  this  mufcic  strifes  from  the 
D d 4 middle 
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middle  and  anterior  part  of  the  tibia,  and  pro-' 
ceeds  to'the  internal  fide  of  the  bafe  of  the  long 
bone  of  the  tarfus. 

The  tibialis  pojiicus  refembles  the  human,  but 
it  is  only  infertcd  into  one  bone  of  the  tarfus, 
viz.  that  which  is  long,  and  lituated  at  the  inner 
fide. 

There  is  but  orfc  mufcle  to  which  the  term 
peroneus  can  apply.  It  arifes  by  a flender  ten- 
don from  the  external  condyle  of  the  thigh,  and 
is  inferred  into  the  bafe  of  the  tibia  on  the  out- 
lide,  by  two  tendinous  portions,  one  of  which 
extends  to  the  bone  of  the  tarfus.  It  extends 
the  leg  with  refpe6i;  to  the  thigh,  or  more  pro- 
perly the  thigh  with  refpedt  to  the  leg. 

Befides  thefe  mufcles,  which  extend  from  the 
leg  to  the  foot,  there  is  another,  which  arifes 
from  the  metatarfal  extremity  of  the  tibia,  at 
its  internal  edge,  palfes  betw'een  the  two  bellies 
of  the  tibialis  anticus,  and  proceeds  very  ob- 
liquely to  its  infertion  at  the  digital  extremity 
of  the  long  bone  of  the  tarfus,  on  its  inner 
fide. 

In  the  Jea  tortoife  the  mufcles  of  the  feet  are 
fupplied  by  aponeurotic  fibres,  fomewhat  flelhy, 
■which  ferve  only  to  ftrengthen  the  articulations, 
and  keep  the  fins  properly  extended. 
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ARTICLE  IX. 

Of  the  Bones  of  the  Toes,  and  their  Motions. 

A.  In  Man. 

All  the  toes  have  three  phalanges,  except  the 
great  toe,  which  has  only  two.  This,  in  nnan, 
is  the  longeft  and  thickeH:  ; the  reft  gradually 
diminifti  to  the  fifth:  they  arc  fliort,  and  remain 
parallel  to  each  other  ; their  ligaments  are  the 
fame  as  thofe  of  the  fingers. 

B.  In  other  Manimifcrous  Animals. 

The  Quadrumana  and  Pedimanahave  the  toes 
longer  than  the  human  ; but  the  great  toe  is 
ftiorter  than  the  reft,  and  its  metatarfal  bone  is 
capable  of  being  brought  dole  to  the  others,  or 
feparated  from  them  like  the  thumb. 

The  aye-aye,  or  Madagafcar  Jquirrel,  one  of 
the  Rodentia,  feems  to  polfefs  the  fame  fa- 
culty. 

In  the  Carnivora  the  great  toe  is  always  united 
and  parallel  to  the  other  toes.  The  bears,  coatis, 
civets,  badgers,  racoons,  and  moles,  have  it  nearly 
equal  to  the  other  toes.  The  weafels  and  Jhrezvs 
have  it  very  little  fhorter. 

In  the  cats  and  dogs  it  is  perfedly  obliterated. 

Among  the  Rodentia,  the  beaver  has  the  great 
toe  nearly  equal  to  the  other  toes  j the  marmotte, 

the 
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the  porcupine^  and  the  rats,  have  it  fhorter.  The 
paca  has  it  almofl  obliterated.  In  the  jerboa  of 
the  Cape,  it  is  completely  obliterated,  and  re- 
duced to  a fingle  bone. 

The  hares  have  not  even  a rudiment  of  it. 

In  the  cavys,  the  agouti,  and  the  Guinea  pig, 
the  great  and  little  toe  are  each  reduced  to  a 
fingle  bone. 

The  jerboa  (musjaculus),  and  the  alactaga  ( mils 
Jagitta),  have  their  three  middle  metatarfal  bones 
confolidated  into  one  cannon  bone.  The  two 
lateral  toes  arc  diftin(fl,  but  fhorter  in  the 
jerboa.  They  are  obliterated  in  the  alablaga. 

Among  the  Edentata,  the  ant-eaters,  the  oryc- 
terope  (myrmeyophaga  capenjis),  the  pangolins  and 
the  armadillos  have  five  toes.  The  great  toe  is 
fliorter  than  the  others  in  all;  and  in  the  arma- 
dillos the  little  toe  is  likewife  fhorter. 

In  the  Jlotbs  the  great  and  little  toe  are  reduced 
to  a very  fmall  fingle  bone.  The  other  bones  of 
the  metatarfus  are  oflified  together  at  the  bafe.  ' 
There  are  only  two  phalanges  to  the  toes  ; that 
which  fupports  the  nail  being  the  largcft  of  the 

two.  ( 

In  the  families  of  animals  which  follow,  the 
metatarfal  bones  deferve  to  be  confidercd  by 
thcmfelves.  In  the  elephant  and  other  Pachy- 
dermata,  the  tarfal  extremity  prefents  a flat  fur- 
face  ; and  that  w’hich  is  oppofed  to  the  phalanges  ^ 
is  a convex  tubercle,  which  has  on  the  under  fide 
a'projecling  longitudinal  line  in  the  middle  of 
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the  bone.  In  the  Solipeda  this  line  is  found 
both  above  and  below.  In  the  Ruminantia,  in 
which  the  cannon  is  formed  by  the  two  meta- 
tarfal  bones,  a deep  line,  like  the  cut  of  a faw,  ac 
the  union  of  the  two  bones,  may  always  be  re- 
marked. The' conformation  is  the  fame  in  the 
pec%ral  member. 

The  elephant  has  five  pcrfe(fi:  toes. 

The  hog  four. 

'I’he  tapir  tiviA  t\\t  rhinoceros  three. 

The  Ruminantia  have  two  perfed  toes  upon  a 
a fingle  metatarfal  bone,  and  two  little  ones  at- 
tached to  the  lower  part  of  the  fame  bone,  which 
fometimes  has  on  each  fide  a ftyloid  procefs. 
The  Solipeda  have  one  perfed  toe,  and  two 

imperfed,  reduced  to  a fingle  bone  in  the  forto 
of  a flyle. 


In  Birds. 


In  Birds  the  number  of  phalanges  generally 
increafes  from  the  pollex  to  the  fourth  toe, 
which  has  always  the  greateft  number. 

Thofe. that  have  four  toes  have  the  number' 
and  order  of  the  phalanges  as  follow’s  : 


Ameng  thofe  that  havl  only  three  toes,  the 
caffotvary  has  them  thus  difpofed  ; 

rp,  4* 

The  reft  have  them  thus  ; 


3>  4j  5* 


The 
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The  ojlrichy  which  has  only  two  toes,  has  four 
phalanges  in  each. 

Thofe  which  have  four  toes  have  them  either 
all  four  in  front,  as  the  martins,  or  (more  gene- 
rally) three  before  and  one  behind  ; or,  like  the 
Scanfores,,two  before  and  two  behind;  as  the 
parrots,  toucans,  harbets,  cuckows,  curucuis,  and 
woodpeckers. 

Thofe  that  have  only  three  toes  have  them 
all  before.  Thefe  are  the  bujlard,  the  cajfowary, 
the  plover,  the  oyfter-catcher,  aild  the  long-legged 
plover,  ( charadrius  hemantopus) . 

Among  the  Palmipedes,  -the  albatrojs,  the 
petrell,  and  the  penguin,  have  the  pollex  obli- 
terated. 

p.  In  Reptiles. 

The  number  of  the  toes  varies  much  in  rep- 
tiles ; as  may  be  fecn  from  the  following  table. 


Number  of  the  phalanges  of  the  toes  of  reptiles,  ex- 
clufive  of  the  metatarfal  bones,  beginning  at  the 


pollex  or  internal  toe. 

Crocodile, 
Lizard, 
C^iimclcon  j 
Salamander, 

Sea  Tortoife, 
Mud  Tortoife, 
Prog, 


3»  4>  4; 

2,  3»  4,  5.  4* 

3*  3>  4*  4»  3- 
*>  3»  3>  3- 
2^  3»  3»  4*  2. 

2>  3»  3»  3» 

i,  2,  2,  3,  4,  3. 
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Article  X. 

I 

Of  the  Mufcles  of  the  Toes. 

The  toes,  like  the  fingers,  have  ext enfors,  flexors, 
abdu^orsy  and  adduHorSy  either  common  or  pro- 
per, long  or  fliort. 

I.  The  extenfor  mufcles  arc : 

A.  In  ^lan. 

THE  EXTENSOR  LONCUS  DIGITORUM  PEDIS, 
or  PERONEO-SUPER-UNGUIALIS. 

THE  EXTENSOR  LONGUS  POLLICIS  PEDIS,  Or 
PERONEI-SUPER-UNGUIALIS. 

Thefe  mufcles  are  fituated  on  the  fore  part  of 
the  leg  behind  the  tibialis  anticus.  Their  ten- 
dons pafs  below  the  annular  ligament  of  the  leg: 
The  fecond  fends  its  tendon  to  the  great  toe ; 
the  firft  to  the  other  four  toes.  They  extend  to 
the  extremities  of  the  toes. 

THE  EXTENSOR  BREVIS  DIGITORUM  PEDIS,  OT 
CALCANFO-SUPER-UNGUIALIS, 

Extends  over  the  upper  furface  of  the  foot, 
and  detaches  its  tendons  to  all  the  five  toes. 


B.  In  other  Mammiferbus  Animals. 

The  monhies  have  three  mufcles,  like  man  ; but 
there  is  befides,  at  the  inner  fide  of  the  extenfor 
' . longiis 


i 


I 


• 4^4  Lect.  V.  Posterior  Extremity. 

ongus polltcis,  an  ahdu^lor  longus  pollicis^  which  is 
wanting  in  man. 

Other  digitated  quadrupeds  have  only  three* 
mufcles  like  man.  The  exteyijor  pollicis  is  want-, 
ing  in  thofe  animals  that  have  no  pollex,  as  in  the- 
^5^  iind  the  rabbit. 

■ The  quadrupeds  with  cannon  bones  have  flefliy 
fibres  arihng  from  the  cannon,  and  inferted  into 
the  tendon  of  the  extenfor  longuSy  which  fupplies 
the  place  of  the  extenfor  brevis  digitorum  pedis. 

In  the  bijulcated  quadrupeds  the  internal  toe 
has  an  extenfor  proprius  reprefenting  the  extenfor 
pollicis ^ but  in  the  Solipeda  it  is  wanting. 

C.  In  Birds. 

- Birds  have  the  long  extenfor  of  the  three  an*.  ; 
terioT  toeSj.anfwering.to  our  extenfor  longus  digU 
■tanm  pedis  \ hut  there  is  .-no  .longus  polUcis. 

Inftead  of  >thc  exl-enfor  digitorum  b-revisy  the  an- 
terior furface  of  the  metatarfus  is  furniflied  with 
■four.diftiiijdl:  traufclcs : ^ 

T.  ECCTENSO-RiPOLTICIS  PROPRIUS. 
a.  EXTENSOR  DIGIT.I  M EDI  I <r  RO'PRI  US. 

3.  ABDUCTOR  DICITI  PRIMI. 

4.  ADDUCTOR  DIGITI  TERTtJ. 
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II.  The  flexors  of  the  toes  axe: — . , 

A.  In  Man. 

\ 

The  flexor  LONGUS  POLLICIS  PFDlS,OrTARSO- 
V PHALANGEUS,  ,and 
THE  FLEXOR  LONGUS  DIGITORUM  PEDIS,  OF 
T IBIO-SUB-UNGUI  Alls. 

Thefe  are  lituated  on  the  pofterior  part  of  the 
legs,  before  the  mufcles  of  the  tendo  AchiUis. 
They  tranfmit  little  tendons  to  the  lafl:  phalanx 
of  the  toes.  The  tendons  of  the  fccond  pafs 
through  thofe  of  the  fle\'r)r  treats. 

THE  FLEXOR  BREVIS  DIGITORUM  PEDIS,  Of 
CA  LC  ANEO-SUB-UNG  U I A LIS. 

.This  third  flexor  is  lituated  under  the  foie  of 
the  foot.  It  arifes  from  the  os  calcis,  and  fends 
perforated  tendons  to  the  four  toes. 

The  FLEXOR  LONGUS  poLLicis  fcnds  off  a 
tendinous  flip,  which  unites  with  the  tendon  of 
i\\Q  flexor  lo7igus  digittirum.  This  tendon  has  be- 
fides  a particular  flelhy  mafs,  fituated  arbove  the 
flexor  brevis  digitorum,  and  rifing  like  it  from  the 
os  calcis,  but  inferred  into  the  tendon,  of  the 
flexor  longus  digitornm.  This  is  what  is  called  the 
majfa  carnea. 

The  great  toe  and  little  toe  have,  befldes,  each 

its  FLEXOR  BREVIS  PROPRIUS,  ( TARSO-PHAL  AN- 
\ CEus  of  the  great  and  little  toes,)  but  they  are 
5 not  perforated.  They  are  inferred  into  the 
‘ bafe  of  their  firft  phalanges. 

3 
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The  plantar  fafcia  has  no  connexion  with  the 
plantaris  mufcle.  It  is  inferred  on  one  part  into 
the  os  calcis,  and  on  the  other  into  the  inferior 
heads  of  themetatarfal  bones,  and  thebafes  of  the 
firfl  phalanges.  It  is  not  the  organ  of  any  volun- 
tary motion. 

I 

B.  In  other  Mammiferous  Animals. 

In  the  monkey  the  flexors  are  differently  dif- 
pofed. 

• I ft.  The  plantaris  is  evidently  continued  along  ’ 
with  the  plantar  fafcia,  and  communicates  its 
adlion  to  it.  ad.  The  two  flexorcs  longi  and  the 
brevis  are  mingled  together  in  a very  compli- 
cated manner,  as  follows  : 

a.  The  part  of  the  flexor  brevis  which  extends 
to  the  firft  toe,  is  alone  attached  to  the  oscalcis. 
It  tranfmits  to  that  toe  a perforated  tendon. 

b.  The  flexor  longus  pollicis  (at  lead:  the  mufcle 
analogous  to  that  which  receives  this  name  in 
man,)  fends  a tendon  as  ufual  to  the  pollcx,  and 
two  perforating  tendons  to  the  third  and  fourth 
toes. 

c.  The  flexor  longus  digitornm  fends  two  per- 
forating tendons  to  the  fecond  and  fifth  toes. 

d.  The  three  perforating  tendons  of  the  third, 
fourth,  and  fifth  toes,  do  not  arife  from  the  os 
calcis,  as  in  man,  but  their  flefiiy  fibres  are  at- 
tached to  the  tendon  of  the  flexor  longus  digilorum 
juft  mentioned. 

The 
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e.  The  tendons  of  thefc  long  mufclcs  are 
•flrongly  united. 

/.  The  iniifa  carnea  is  attached  by  a thin  apo- 
ncurolis  to  the  tendon  of  ftexor  iottpis  poUtciSy 
and  fends  a ftrong  tendinous  band  to  that  of  tne 
flexor  lon^its  digiloruni. 

The  fliort  Hexors  of  the  great  and  little  toes 
are  like  the  human.  Such  is  the  itruefture  of  a 
vail  number  ot  monkeys,  and  in  particular  of  the 
mandriH. 

In  feme,  indeed,  it  is  not  quite  the  fame,  but 
there  is  no  very  material  diilerencc. 

In  other  quadrupeds  the  frxor  brevis  dtyjiornm 
is  wanting;  but  the  plantaris,  which  is  larger  than 
that  of  man,  or  of  the  ni'wkey,  fupplics  in  them 
the  place  of  the  Jlexor  perforjlus. 

The  flexor  digiiorum  lon^iis  is  in  them  as  ufual 
a perforant. 

Each  furniflies  as  many  tendons  as  the  number 
of  toes  requires ; four  in  the  dog  and  the  rabbit, 
two  in  the  Ruininantia,  and  one  in  the  Solipeda. 

Although  the  dog,  the,Ruminantia  and  Soli- 
peda, have  no  great  toe,  the  flexor  longus  pollicis 
neverthelefs  exids.  Its  tendon  is  intimately 
united  with  that  of  the  flexor  digitornm  perforansy 
We  have  not  obferved  it  in  the  rabbit. 

I C.  In  Birds. 

I ' The  long  flexors  in  birds  are  divided  into 
I three  maflesj  two  placed  before  the  mufcles  of 
I N'^ol.  I.  E e the 
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the  tendo  Achillis,  one  before  thofe,  and  all  clofe 
to  the  bone. 

The  firfi:  is  compofed  of  five  portions,  three  of 
which  may  be  regarded  as  forming  a fingle  jlcxor 
communis  perforatiis. 

It  arifes  by  two  bellies,  one  coming  from  the 
external  condyle  of  the  thigh,  the  other  from  its 
pofierior  furface.  The  latter  forms  directly  the 
■perforated  tendon  of  the  middle  toe,  which  receives 
one  from  the  peroneus.  The  fecond  belly  fends 
off  thofe  of  the  index  and  little  toe.  In  this 
mufcle  is  loft  the  accejforiiis  femoralis  flexorum,  a 
mufclc  fituated  on  the  internal  furface  of  the 
thigh,  the  tendon  of  which  paftes  over  the  knee. 
They  are  united  by  fibres  which  extend  from 
one  to  the  other,  and  the  tendons  are  inferted  j 
into  the  third  phalanges.  ! 

The  other  two  mufcles  of  this  firft  mafs  arc 
the  flexors,  which  are  at  once  both  perforating 
and  perforated. 

They  arife  below  the  preceding;  and  one  is 
extended  to  the  firft  toe,  the  other  to  the 
middle  toe,  perforating  two  tendons  of  the  pre-  ; 
ceding.  They  are  inferted  in  the  laft  phalanx 
but  one. 

The  other  tw'o  maffes  are  the  flexores  perforan- 
tes\  they  furnifti  the  tendons  which  go  to  the 
laft  phalanges.  One  belongs  to  the  three  an- 
terior toes,  the  other  to  the  jjofterior.  The  lat- 
ter fends  olF  a tendon,  which  unites  with  the 
perforating  cendon  of  the  index. 


There 
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There  is  ^flexor  Irevis  poUicis  fitUated  on  the 
poflerior  fide  of  the  tirfus. 


III.  Mufdes  of  the  Toes  in  Reptiles. 

There  is  no  exlenfor  longus  digitornm  in  the 
cither  is  there  any  pollicis. 

The  extenfor  brevis  digitornm  is  verv  dirtincfl. 
It  arifes  from  the  whole  length  of  the  long  ex- 
ternal hone  of  the  tarfus,  and  extends  obliquely 
to  all  the  four  toes,  the  lad  excepted.  It  is  in- 
ferted  into  the  lall  phalanges. 

There  are  Jiipertor  and  inferior  interojjeous 
niufcles,  which  arc  very  apparent,  to  the  number 
^ dircedion  is  very  oblique. 

I \\e  flexor  communis  digitornm  is  fituated  under 
the  long  bone  of  the  tarfus,  on  the  inner  fide, 
and  is  covered  by  the  aponeurofis  of  the  gadro- 
cnemius.  When  it  reaches  the  little  bones  of 
the  tarfus,  it  'divides  into  five  tendons,  which 
ireceive,  at  their  inner  fide,  afiifiant  flefliy  fibres, 
apparently  proceeding  from  a mufcle  fituated 
Telow  the  long  bone  of  the  tarfus,  on  the  inner 
fide.  It  may  perhaps  reprefent  the  flexor  longus. 
n the  flea  tortoife  all  thefe  mufcles  have 

their  places  fupplicd  by  bundles  of  aponeurotic 
Tibres. 
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'I  ABLE  of  the  Length  in  melrea  of  the  different 
Earta  of  the  Abdominal  Member  of 
JSlammiferoiis  Animals. 


8PKCIi:S 

Total 

Thigli 

Ug 

Ta/flu 

Meta- 

tarl'us 

j Toe* 

Man 

1,11 

0,46 

1,31) 

0, 1 I 

■0,08 

0,06 

Sai 

U,3fi 

0,13 

0,12 

0,03 

0,04 

0,04 

Orang 

0,.‘J  1 

0,0() 

o,Oy 

0,03 

0,04 

0,06  . ' 

Pongo  

!),81 

0,28 

0,24 

0,07 

0, 10 

0,12  • 

Tcrnate  Bat  . t 

0, 1 ~<[ 

0,05 

Jj07 

'1,005 

0,01 

0,04  1 

Common  Bat 

0,Ut) 

0,02 

0,02 

0,01 

• 1,005 

O,005;'ffl 

Mole  

0,063 

0,02 

0,02 

'1,005 

0,01 

f J 

0,01 

Hedge-hog 

0,12 

0,03 

0,04 

0,015 

'1,02 

o,oia"4i 

Sea-Bear 

o,y;j 

0,35 

P,27 

0, 1 1 

0,09 

0, 11  ■ i 

Glutton 

0,41 

0,14 

0, 1 3 

0,03 

0,05 

o,o6  J 

Racoon 

0,36 

0,12 

0, 1 3 

1,04 

0,04 

0,03  t* 

Otter 

0,28 

o,oy 

o,oy 

0,03 

0,04 

0,03  ' 

Seal 

0,37 

0,06 

),13 

J,06 

1,04 

0,08  J 

Lion 

1,07 

0,35 

o,3g 

0,1  1 

0,12 

0,09  j 

Cat 

I), 34 

0,  1 1 

0, 1 1 

0,04 

0,05- 

0,03  1 

Wolf 

0,6T 

0,20 

0,20 

0,07 

0,07 

0,07 

Opoflum 

0,20 

0,07 

0,07 

0,02 

0,02 

0,02  • 

Hare 

0,40 

0,12 

0,14 

0,04 

11,05 

0,05  : 

Guinea  Pig 

0,15 

0,05 

0,05 

1,015 

0,02 

0,015 

7’hrce-toed  Sloth 

0,37 

0,1  1 

0,1  1 

1,04 

0,03 

0,08 

Phafagin,  or  Long-tailed 

li 

Manis  

0,135 

0,05 

0,05 

0,02 

0,01 

0,02^ 

Elephant 

1,71 

0,85 

0,54 

0, 15 

0,08 

0,09  ] 



0,S.l 

0,27 

0,23 

•1,1  1 

0,09 

0, 1 1 : 

Rhinoceros 

1,47 

0,5'y 

;),-37 

0,18 

0,17 

0,1 6 f 

Dromedary 

1,.'>7 

0,50 

J,40 

0,15 

0,33 

0,19 

Giraffe . ; . . 

2, 1 0 

0,50 

),60 

0,24 

0,74 

(1,2« 

Ox 

1,15 

0,31 

0,3  1 

0,14 

0,21 

0,18 

J^tag 

•,2t) 

0,32 

),38 

0,13 

0,3  1 

0,15 

Horfe 

1,07 

0,33 

0,27 

1, 12 

0,21 

0,14  • 

Dolphin  ... 

0 

... 

0 

t 

I 
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Article  XI. 

Of  ihe  Pojlerinr  Extrcmltii  in  Fijhes. 

] /?.  Of  the  Bones. 

The  ventral  fins  of  fiflics  take  the  place  of  the 
abdominal  member.  The  lituation  and  torm  of 
thefe  fins  vary  much  ; they  are  even  wanting  in 
the  family  of  Apodal  fillies,  as  eels,  x\\c  gymnotuSy 
the  anarhicoSy  tkc.  and  in  fome  genera  of  the 
Chondropterigii  and  Branchiollcgi,  as  lamprcySy 
the  pipe  f/h,  and  fome  fpccics  ot  I'alijleSy  cjlra- 
cioUy  tetrodoVy  iSce. 

Sometimes  they  are. fituatcd  below  the  throat, 
beneath  the  aperture  of  the  gills,  and  before  the 
pedoral  fins.  I'ifiies  thus  conltruded  have  ob- 
tained the  name  jngnJayes. 

Sometimes  they  are  placed  a little  behind  and 
below  the  pedoral  fins.  Thefe  fillies  have  been 
called  thoracici. 

Lafily,  they  are  placed  in  a fituation  more  ana- 
logous to  that  of  the  abdominal  member  in  other 
animals,  and  which  alfo  feems  mold  common, 
that  is  to  fay,  under  the  belly  and  nearer  to  the 
anus  than  to  the  pedoral  fins.  Such  are  the  fillies 
named  ahdominalcs. 

The  ventral  fins  are  compofed  of  two  princi- 
pal parts;  one  confifting  of  radii,  covered  with 
a double  membrane,  always  appears  externally, 
and  forms  what  is  properly  called  the  fin.  The 

E e 3 . other 
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other  is  internal,  and  reprefents  the  olTa  inno- 
minata,  or  the  pelvis.  It  is  frequently  articu- 
lated with  other  bones  of  the  trunk,  and  always 
receives  the  radii  of  the  fin,  which  move  upon  it. 

The  pelvis  is  never  articulated  with  the  fpine; 
nor  does  it  ever  form  an  ofleous  girdle  round 
the  abdomen.  The  bones  M'hich  compofe  it  are 
generally  flat  and  of  different  fliapes;  they  touch 
each  other  only  at  their  internal  edges. 

The  Jharks  and  rays  only  have  a Tingle  tranf- 
verfe  and  nearly  cylindrical  bone,  at  the  extre- 
mity of  which  the  fins  are  articulated.  The 
fituation  of  the  plane  of  the  bones  of  the  pelvis, 
with  refpeeft  to  the  parietes  of,  the  abdomen, 
varies  according  to  the  lhape  of  the  body.  In 
flat  fifhes  thefe  bones  are  turned  obliquely,  and 
,make  the  keel  of  the  belly  with  their  internal 
edge.  In  fiflies,  with  a broad  or  cylindrical  ab- 
domen, they  form  a plate  more  or  lefs  hori- 
zontal. \ 

In  the  Jugular  and  Thoracic  fifhes,  the  bones  of 
the  pelvis  are  always  articulated  to  the  bafe  of 
the  girdle  that  fupports  the  pedforal  fins.  Their 
figure  and  refpedive  fituation  varies  very  much, 
as  we  fiiall  prcTcntly  fee. 

In  the /ea  drag  n and  JJar-gazer  thefe  two  bones 
are  foldered  together  at  their  internal  edge;  their 
inferior  furfaces  are  oppofed  to  each  other,  and 
leave  between  them  an  oval  fpace.  'I'he  angle 
of  their  jundion  projeds  within  the  cavity  of 
the  abdomen. 

In 
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In  the  coitus,  fciiena,  ch(£todon,  and  the  per- 
ches, the  bones  of  the  pci  vis  are  likewife  united- 
by  their  internal  edge.  Ihey  are  flat  and  long, 
and  their  external  edges  are  directed  downward, 
fo  as  to  form  a folTa. 

In  the  trivia  cuculus,  or  red  gurnard,  thefe 
bones  are  only  united  at  the  polfcrior  extremity 
of  their  inner  edge.  They  are  very  broad,  flat, 
and  form  an  oval  Ihield,  the  middle  part  of  which 
is  furrowed,  and  the  poherior  extremity  long  and 
pointed. 

The  bones  of  the  pelvis  of  the  pleuronefJes 
bear  the  fins  at  their  .anterior  extremity;  they 
arc  united  into  a quadrangular  pyramid,  the 
point  of  which  tends  upward  and  backward, 
and  its  bafe  forward. 

In  fome  of  the  gajlerojletis  the  bones  of  the 
pelvis  are  feparate,  extremely  long,  and  receive 
near  their  middle  a moveable  fpine  that  occu- 
pies the  place  of  the  fin. 

The  dory  [zeus  faber,  Linn.)  has  the  bones 
of  the  pelvis  triangular  and  flat;  they  touch 
each  other  in  the  whole  of  that  part  which 
ihould  be  the  loweft  furface.  Their  anterior 
angle  is  rounded,  and  receives  the  fin  ; the  two 
others  are  very  long  and  acute.  One  is  fituatcd 
within  the  abdomen,  the  other  over  the  fide  of 
the  fiernum  outwardly.  In  the  thefe 

bones  are  very  fmall  and  cylindrical. 

In  Abdominal  filhes  the  bones  of  the  pelvis  are 
never  articulated  to  the  flioulder,  or  the  girdle 
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of  the  peoloral  fins.  They  are  fituated  on  the 
middle  and  inferior  part  of  the  belly,  aedift’erent 
didances  from  the  anus. 

Thcfe  bones  are  in  general  unconncclcd  with 
each  other,  and  are  preferved  in  their  fituation 
by  ligaments.  In  they  are  long,  and  only 

touch  about  one-third  from  the  lower  end.  In 
herririgs  they  are  very  fmall,  clofe,  and  form  an 
addition  to  the  little  bones  that  fupply  the  place 
of  the  dernum. 

Thofe  of  the  common  pike  broad,  triangular, 
and  clofe  together  at  the  anterior  end,  but  diverge 
at  the  poderior  extremity,  which  is  broader, 
and  receives  the  fin. 

In  the  anableps  they  are  very  far  afunder, 
and  bear  upon  their  external  border  a very  long 
fpine,  which  afeends  towards  the  vertebral  co- 
lumn, and  is  infieeded  in  the  dircedion  of  the 
ribs. 

In  the  filuri  the  bones  of  the  pelvis  are  united 
together  : they  take  the  fliapc  of  an  cfcutcheon, 
round  in  the  middle,  and  oltcn  fpinous  in  front. 
The  fins  are  attached  to  their  external  and  pof- 
terior  edge. 

Ladly,  in  the  loricaria  the  bones  of  the  pelvis 
are  odificd  into  one  piece,  the  poderior  groove 
of  which  forms  an  aperture  for  the  anus.  The 
fins  arc  articulated  to  the  outward  edge.. 

The  fin  properly  fo  called,  in  ordinary  fiflies, 
conddsof  a certain  number  of  bony  radii,  cither 
fijijplc  or  forked,  fupported  by  one  or  two  rows 

of 
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of  little  oHlcula  placed  between  them  and  the 
bones  of  the  pelvis.  The  rays  which  form  the 
fin  move  upon  the  oflicula,  lo  as  to  open  and 
clofe  like  the  flicks  of  a fan.  This  move- 
ment produces  the  expanlion  and  folding  of  the 
fin  ; but  there  is  flill  another  morion,  both  of 
the  whole  fin,  and  of  its  odicula,  upon  the  bones 
of  the  pelvis,  by  which  the  fin  is  alternately 
raifed  and  brought  clofc  to  the  body. 

T’he  radii  of  the  ventral  fins  aiK;  for  the  mofl 
part  Ihoner  than  thofe  of  the  pedoral  fins. 

The  ventral  fin  of  the  Chondroptcrygii  has  a 
peculiar  conformation.  Two  principal  cartilages 
are  articulated  upon  the  extremity  of  the  bone 
of  the  pelvis  : the  one,  which  is  external,  forms  a 
kind  of  Huger  of  feven  or  eight  joints;  the  other, 
which  is  internal,  receives  all  the  rcmainin<r 
radii  of  the  fin,  frequently  to  the  number  of 
thirty  or  more. 

Of  the  Mnfdes. 

The  ventral  fins  move  up  and  down,  as  well 
as  inwardly  and  outwardly.  The  mufcles  which 
move  them  from  above  downward,  or  deprefs 
them,  are  fituated  on  the  external  or  inferior 
furfacc  of  the  pelvis.  Thofe  which  elevate  them 
are  fituated  on  the  upper  or  abdominal  furface 
of  thofe  bones. 

There  is  commonly  but  one  mufcle  for  deprefT- 
ing  the  ventral  fin  ; it  occupies  ail  the  inferior 

furface 
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furfaceof  the  bone  of  the  pelvis.  In  Jugular 
and  Thoracic  fiflies,  it  even  extends  as  far  as  the 
clavicle  : it  terminates  by  feveral  little  tendi-  ■ 
nous  flips  which  are  inferred  into  the  olTicula 
and  bafes  of  the  radii.  At  the  fame  time  that 
this  mufcle,  by  the  general  contrailion  of  its 
fibres,  deprefles  the  fin,  it  pulls  its  two  edges 
afundcr  in  fuch  a manner  as  to  unfold  or  fpread 
it. 

The  mufcles  which  raife  the  ventral  fins  arc 
only  two,  fituated  on  the  abdominal  furface  of  the 
bone  of  the  pelvis.  That  nearefi:  the  middle  is 
of  a pyramidal  figure,  the  ofiicula  which  fupport 
the  radii  are  attached  to  it  throughout  the  w'Kole 
length  of  its  bafe.  It  pulls  the  fin  backward,  at  J 
the  fame  time  that  it  removes  the  external  edge  j 
from  the  middle  line. 

The  mufcle  the  moft  remote  from  that  line 
lies  diredlly  over  the  abdominal  furface  of  the 
bone  of  the  pelvis,  and  is  partly  concealed  by  the 
preceding.  It  is  the  larger  of  the  two.  Its  fibres  ^ 
run  obliquely  from  without  inw'ardly  towards  the  ’ 
internal  border  of  the  ventral  fin,  which  it  moves  | 
outwardly,  at  the  fame  time  that  it  carries  the  ? 
whole  fin  backward. 

There  are  befides,  at  the  bafe,  or  articulation  ' 
of  the  radii  of  the  fin  with  the  inter-articular 
oflicula,  little  mufcles  pcrfcdly  analogous  to 
thofc  we  demonfirated  in  treating  of  the  motion 
of  the  fin  of  the  tail. 

In  the  genus  cyclopterns,  the  ventral  fins  are 

united 
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united  to  each  other  by  a membrane,  and  form 
a kind  of  funnel  below  the  pectoral  fins. 

In  the  genus  the  two  fins  only  form  a 

fingle  one,  placed  before  the  anus. 

The  mufcles  of  the  ventral  fins  of  the  r,7y  • 
genus,  are  difpofed  nearly  in  the  fame  manner 
as  thofe  of  the  pedoral  fins. 
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LECTURE  SIXTH. 

•OF  THE  ORGANS  OF  MOTION  IN  ANIMALS  ' 
WITHOUT  VERTEBRAE. 


Article  I. 

Organs  of  Motion  in  Molltifca  Cephalopoda. 

The  mollufca  that  have  the  head  furniflied  with 
long  appendages  for  progreilive  motion,  are 
called  cephalopoda,  and  have  two  orders  of 
mufcles,  one  belonging  to  the  body/the  other  to 
the  feet  or  tenlacula. 


1.  Mufcles  of  the  Bodj/. 

• 

The  fack  which  cornpofes  the  body  of  thefc 
animals,  Gripped  of  the  external  fidn,  prefents  a 
mufcular  tiU'uc  of  very  compadl  fibres.  Thofe 
of  the  outward  layer  appear  to  have  a longitu- 
dinal diredion;  the  middle  layer  is  tranfverfe; 
and  the  layers  of  fibres  that  fuccccd  ihcfe  have 
difl'crent  obliquities.  They  all  ad  in  fuch  a 
manner  as  to  flatten,  to  elongate,  to  twill,  and  to 

bend 
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bend  the  fack  ; but  the  artioa  of  each  of  the 
layers  cannot  be  alligncJ  a poiitive  manner, 
on  account  of  their  very  complicated  llnieiure. 

Jn  the  back  of  thefc  animals,  under  the  Ikin, 
there  is  found  a body  more  or  lei's  folid.  In  the 
cuttle  fJ/j  it  is  a fpecies  of  bone  compofed  of  dif.. 
ferent  thin  parallel  plates  one  above  another,  and 
feparated  by  little  columns  difpofed  in  the  form 
of  a quincunx.  This  bone  is  oval,  thick  to- 
wards the  middle,  and  thin  at  the  circumference. 

In  other  fpecies  its  form  varies  much,  but  its  ' 
fubllancc  is  generally  elaftic,  and  tranfparent 
like  glafs.  Its  furfacc  is  fometimes  marked 
with  longitudinal  furrows. 

The  /i/)/n  Oclopus  wants  it  cntirclv. 

Two  llrong  mufcles  arife  from  the  inner  fur- 
face  of  the  fack,  on  each  fide  of  this  bone.  They 
run  towards  the  head,  and,  on  their  arrival  there, 
divide  each  into  two  branches.  One  branch  is 
inferted  into  the  head;  the  other  mixes  its 

fibres  with  thofe  of  the  fack,  at  the  edo-e  of 
. ♦ ® 
which  It  ends. 

2.  Mufcles  of  the  Foot. 

The  Cephalopoda  have  eight  conical  feet,  of 
different  lengths,  arranged  in  a circle  at  the  top 
of  the  head,  round  the  mouth.  The  animal  can 
turn  and  bend  them  in  every  diredlion,  and  fafen 
itfelf  to  bodies  by  help  of  the  cups  or  fuckers 
with  which  they  are  furniflied.  The  mufcles 

W'hich 
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which  perform  thefc  motions  are  very  numerous  ; 
they  may,  however,  be  diftinguifhed  into  thofe 
that  are  common  to  the  whole  foot,  and  thofe 
that  are  proper  to  the  fuckers. 

Below  the  fkin  we  find  a very  thin  mufcle,  the 
fibres  of  which  arc  united  by  a loofe  cellular  fub- 
llance.  It  accompanies  the  fkin  in  all  its  differ- 
ent (liapcs,  and  may  perhaps  be  regarded  as  a 
mnfculus  cutaneus  employed  to  corrugate  the  fkin, 
and'  give  greater  force  to  the  mufcle  fituated 
within  it,  and  upon  which  it  adts  like  a girdle. 

Between  the  feet,  and  under  the  fkin  which 
unites  them  at  thebafe,  w'e  find  two  thin  mufclcs 
fituated  one  below  the  other,  the  fibres  of  which 
are  tranfverfe.  One  arifes  in  the  middle  longi- 
tudinal line  of  the  foot  on  the  fide  oppofice  to 
the  fuckers,  and  proceeds  direcUy  to  its  infertion 
in  the  fame  line  of  the  adjacent  foot  on  either 
fide. 

The  other  arifes  below  the  fuckers  themfelves, 
goes  over  the  lateral  parts  of  the  foot,  and,  at 
laft,  forms  a mufcular  membrane  with  tranfverfe 
fibres,  w hich  paffes  under  the  preceding  mufcle, 
and  proceeds  to  its  infertion  in  the  other  foot, 
exadfly  in  the  fame  manner  as  it  took  its  origin. 
This  double  mufcular  membrane  bears  fomc 
analogy  to  that  which  unites  the  toes  of  web- 
footed birds,  fuch  as  ducks,  geefe,  &c.  It  pro- 
duces a circular  plate,  which  occupies  the  inter- 
vals between  each  bafe  of  the  feet.  Thefe  two 

mufclcs  probably  ferve  to  bring  the  feet  nearer 

to 
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to  each  other;  the  fecond  may  befidcs,  feparatc 
the  two  rows  of  fuckersi'.  It  reaches  the  whole 
length  of  the  foot,  but  it  becomes  thinner  towards 
the  extremity. 

Below  thefe  three  layers  of  mufi  les  (the  two 
tranj'verjales  and  the  culancus,)  we  find  another 
pretty  large  one,  the  conical  figure  of  which 
determines  the  fliape  of  the  toot.  At  the  fur- 
face  it  feems  entirely  formal  of  tranfvcrfe  fibres ; 
but  on  cutting  it  in  different  directions,  we  find 
that  it  has  longitudinal  tibres.  Thefe  lib  res  arc 
interwoven  precifely  like  thofc  of  the  human 
lingual  mufcle  towards  its  centre.  In  the  centre 
of  this  mufcle  there  is  a vacant  fpace,  in  which 
we  find  very  large  vcffcls  and  nerves. 

The  fuckers  are  faffened  to  the  inferior  furface 
of  this  mufcle,  and  to  a layer  of  fibres  Itill  more 
evidently  longitudinal,  by  little  flefhy  bands, 
differing  in  diredion  according  to  the  fpecies. 
It  is  thought  that  the  cylindrical  mufcle  ferves 
to  embrace  bodies.  Its  ftrucTiurc  is  conform- 
able to  the  avflion  it  produces. 


3.  Miifclcs  of  the  Suckers. 

The  fuckers  are  formed  by  a mufcular  cup  of 
radiated  fibres,  which,  by  their  contraction, 
diminifh  its  capacity.  But  at  its  edge,  and 
clofe  to  the  plate  under  the  cylindrical  mufcle, 
there  is  another  layer  of  circular  fibres,  like  a 

8 fphind;er. 
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fphinclcr,  which  renders  thc  cup  more  convex. 
Finally,  each  fucker  is  rerai;ied,  and  jnoved  upon 
the  foot  by  little  mufcular  fafciculi  interlaced 
together,  and  uniti'ng  at  laft  in  the  inferior  tranf- 
verfe  mufcle  of  the  foot.  At  leaft  this  is  the 
cafe  in  the  Jepia  oHopus. 

In  the  calmar  (fepia  loligo),  and  the  cuttle  fijh^  ■ 
the  fuckers  are  attached  by  very  fmall  mufcular  , 
peduncles.  ? 

When  an  animal  of  this  kind  approaches  any  j 
body  with  its  fuckers,  in  order  to  apply  them  ] 
more  intimately,  it  prefents  them  in  a flat  or  plain  | 
flate;  and  when  the  fuckers  are  thus  fixed  by  the 
harmony  of  furfaces,  the  anim.al  ^contracts  the  . 
fphindter,  and  forms  a cavity  in  the  centre, 
which  becomes  a vacuum.  By  this  contrivance  ^ 
the  fucker  adheres  to  the  furfacc  with  a force  | 
proportioned  to  its  area  and  the  weight  of  the 
column  of  air  and  water  of  which  it  conftitutes  ^ 
the  bafe.  This  force,  multiplied  by  the  number  ‘ 
of  fuckers,  gives  that  by  which  all  or  a part  of  ^ 
the  feet  adhere  to  any  body.  This  power  of  j: 
adhefion  is  fuch,  that  it  is  ealier  to  tear  oil  the 
feet  than  to  feparate  them  from  the  fubflance  ^ 
to  which  the  animal  choofes  to  attach  itfelf. 

In  the  cuttle  fijh  and  the  calmarSy  the  mouth  of 
the  fucker  is  furrounded  by  a cartilaginous  in-  j 
dented  zone;  in  the  oPlopus  it  is  only  a flcfliy  \ 
difk,  flat,  and  perforated  in  the  middle. 

Bclidcs  the  eight  feet  which  wc  have  jufl 
dcfcribcfJ,  and  which  arc  all  that  arc  poifeiled 

by 
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by  the  oBopus,  the  cuttle-fipy  and  the  Cal  mar, 
have  two  others  that  are  much  longer,  much 
fmaller,  and  have  no  fuckers,  except  at  the  extre- 
mity, which  is  enlarged.  Their  ftru(flure  is  in 
other  refpetfls  the  fame  as  that  of  the  other  feet. 


Article  II. 

Organs  of  ]\Iollon  in  j\IolluJca  Gajicropoda. 

We  fliall  not  here  deferibe  the  mufcles  that 
ferve  for  mahication  or  deglutition  ; nor  thofe 
that  are  appropriated  to  the  organs  of  genera- 
tion, fmelling,  fight,  and  feeling : thefe  we 
fliall  particularly  explain  in  treating  of  the 
functions  to  which  they  belong. 

As  to  the  organs  of  locomotion  in  the  Gaflero- 
poda,  they  principally  refide  in  that  inferior  part 
of  the  body  on  w’hich  they  drag  themfelves  for- 
ward, and  which  is  called  their  foot.  It  is  a 
flefliy  mafs,  formed  of  fibres  which  crofs  each 
other  in  feveral  diredlions,  and  give  to  it  every 
pofiible  fliape.  Mofl:  commonly  it  has  that  of 
an  oval,  pointed  behind  ; but  by  the  various  con- 
.tra(5lions  of  which  thefe  fibres  are  fufceptible, 
they  extend_orcontrafl  it  in  whole  or  in  part,  fo 
as  to  produce  that  flow  progreflive  motion 
which  every  body  has  remarked  in  the  common 
/nail  or  JJug. 

The  tranfverfe  mufcular  fibres  are  eafily  feen 
VoL.I.  Ff 
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i n the  foot  of  the  flug,  if  it  be  opened  by  the  back. 
They  proceed  from  the  edges  of  the  foot  to  two 
longitudinal,  middle,  tendinous  lines.  Below 
ihefe  we  meet  with  others  in  a , contrary  direc- 
tion, but  fo  interwoven  that  it  is  difficult  to 
trace  the  lavers. 

In  i\\e  fi'yllixa,  the  foot  is  only  a longitudinal 
furrow,  imprefled  in  the  whole  length  of  the  belly 
of  the  animal.  By  the  help  of  this  furrow  the 
animal  embraces  the  flalks  of  the  fucus  upon 
which  it  c'rawls.  In  other  refpeds,  theorgani-  • 
zation  of  its  foot  is  nearly  the  fame  as  that  of  the  < 

AH'  _ '! 

In  the  limpet y the  moft  inferior  layer  is  com-  ■ j 
pofed  of  tranfverfe  fibres,  which,  at  the  edge,  are  1 
interlaced  with  a great  'number  of  others  that'  , 
are  circular.  The  fuperior  layer  is  a mufcle' 
compofed  of  two  rows  of  fibres,  which  meet  and* 
form  an  acute  angle  upon  a middle  line,  which  ' 
correfponds  to  the  long  diameter  of  the  foot.  * 
There  are  alfo  at  its  edge  feme  circular  fibres.  ' 

The  inferior  layer,  by  its  contradlions,  length-  I 
ens  the  cllipfis  of  the  foot,  while  it  leffcns  its'^  < 
breadth  ; and  the  fuperior  diminiflics  the  length,  ' 
but  increafes  the  breadth.  This  is  the  media-  '• 
nifm  which  produces  the  progrcffion  of  thefe  ’ 
animals.  Lallly,  the  circular  fibres  diminifli  the 
furfaccon  all  liilcs,  and  render  it  convex  above, 
thereby  producing  a vacuum,  which  makes  the, 
animal  adhere  firmly  to  the  furface  that  fupports  it. 

The  gallcropodal  niollufca,  which  are  covered 

with 
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with  one  or  more  fliclls,  and  are  called  tejlacea^ 
have,  befidcs  the  mufcles  of  the  naked  gaflero- 
poda,  others  that  enable  them  to  retreat  into 
the  fliell,  and  protrude  their  body  from  it  again. 

Thefe  fliells,  or  moveable  habitations,  vary 
much  in  their  form.  They  are  moft  generally 
made  of  one  piece  of  different  fliapes,  fimplc, 
w'ithout  twiffing,  as  in  the  limpet ; in  a flattened 
fpire,  as  in  the  planorbis  ; in  a globular  and 
pyramidal  fpire,  as  in  the  ffiell  of  the//;.?//,  btdt^ 
musy  dipper-fnail,  &:c. 

There  is  but  one  (ingle  genus  of  the  gaffero- 
poda,  the  chiton^  which  has  a flVcll  formed  of  ie- 
veral  pieces. 

In  the  limpet,  the  foot  is  ffiffencd  to  the  cir- 
cumference of  the  (hell  by  a ring  of  fibres  which 
are  attached  all  round  the  fliell,  and  which, 
after  piercing  the  outward  covering  or  cloak,  are 
inferred  in  the  edges  of  the  foot,  and  interlaced 
with  its  circular  fibres.  Anteriorly  they  leave 
a free  fpace  for  the  palfage  of  the  head.  This 
mufcle,  by  its  contraeftions,  brings  the  foot  and 
the  (hell  clofer  together,  andcompreffes  the  body ; 
on  relaxing,  it  allows  the  ihell  to  be  raifed  up  by 
the  clafticity  of  the  body. 

In  the  garden  /nail,  there  are  two  ftrong  muf- 
cles which  draw  the  foot  and  the  whole  body 
within  the  (liell.  They  arife  from  the  columella, 
or  axis  of  the  fliell,  and  having  penetrated  the 
body  below  its  fpiral  part,  they  run  forward 
under  the  ftomach,and  fpread  their  fibres  in  (e-  ' 

F f 2 veral 
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, ycral  flips  which  interlace  with  thofe  of  the 
mufcles  proper  to  the  foot,  the  fubftance  of 
which  they  enter.  From  thefe  attachments 
their  mode  of  adlion  may  very  eafily  be  com- 
prehended. 

When  the  animal  w'ifhes  to  protrude  itfelf 
from  the  fhell,  ks  head  and  foot  are  forced  out 
by  circular  fibres  which  furround  the  body  im- 
mediately above  the  foot. 


Article  III. 

Organs  of  Motion  in  Mollufca  Acephala. 

The  acephalous  mollufca  have  the  body  enve-  , 
loped  by  a membrane  principally  mufcular,  which 
is  called  ihccloak.  This  fiefliy  integument  is  more 
or  lefs  complete  according  to  the  genus,  as  will 
be  fecn  hereafter. 

The  cloak  is  generally  covered  by  valves,  or 
fhells  of  various  forms  and  proportions.  Few  of 
the  genera  want  this  folid  covering;  among 
thefe,  however,  are  the  ajcidia  and  falpu. 

The  valves  of  the  fliells  are  fo  difpofed  that  they 
can  move  one  upon  another,  by  means  of  ofTe- 
ous  projcAions,  which  reciprocally  receive  each 
other,  thus  forming  a real  hinge.  They  arc 
bcfides  conneded  by  an  elaftic  ligament  of  a 
horny  fubdance  which  tends  continually  to 
open  them. 
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The  hinge  of  the  (hells  prefents  fo  many  va- 
rieties, that  naturalifts  have  drawn  from  it  the 
charadleriftics  of  the  genera.  ' 

In  fad:,  the  oyjler,  the  plactina,  the  fcallop^ 
the  aviciilciy  have  no  tooth  in  their  joint. 

The  piddocksy  and  the  myny  or  gapers,  have  it 
only  upon  one  of  the  valves  ; but  it  is  not  re- 
ceived into  a foffa.  The  razor- (hells  have  the 
hinge  ftrengthened  by  a tooth  in  each  flicll  which 
projects  inward.  Tnefe  two  projections  meet 
and  move  upon  each  other. 

The  anomiiiy  the  unio,  the  JpondUns,  or  thorny- 
oyjier,  the  chama,  and  feveral  others,  have  one  or 
two  teeth  upon  one  valve  only,  which  are  receiv- 
ed into  correfponding  cavities  in  the  oppofirc 
valve.  The  venus,  the  cockle,  and  the  niafJrat 
have  teeth  on  each  fliell,  which  are  mutually  re- 
ceived. Finally,  the  area  has  a multitude  of 
little  teeth  which  are  clofely  indented  with  each 
other. 

Thefe  different  conformations  ferve  either  to 
facilitate  the  motions  of  the  hinges,  or  to 
llrengthen  the  joint ; or  they  permit  a greater 
or  lefs  opening  of  the  valves. 

The  elaftic  ligament,  which  tends  continually 
to  open  the  valves,  is  not  always  (ituated  at  the 
fame  point  of  the  fhell.  The  mujcles,  for  exam- 
ple, have  the  ligament  at  one  lide  of  the  valves. 
The  placuna  have  a little  offeous  appendage, 
which  forms  a projection  in  the  infide  of  each 
valve;  and  from  this  arifes  the  ligament  that 
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holds  them  together.  The  perna  has  in  each 
valve  fevcral  little  cavities  oppofite  to  each  other 
in  pairs,  in  which  an  equal  number  of  fmall  liga- 
ments are  lodged. 

The  fliells  of  the  acephala  prefent  feveral 
other  peculiarities.  We  find  the  valves  im- 
moveable, and  foldered  together  at  the  angle  in 
pinna.  The  teredo^  or  pipe-worm^  has  the  body 
enclofc'd  in  a calcareous  tube,  and  is  armed  with 
two  little  moveable  valves,  which  are  ufed  in 
penetrating  wood.  The  terebratula  has,  on  the 
inner  part  of  one  of  the  valves,  tv/o  ofleous  ap- 
pendages which  fuppprt  the  body. 

7'he  contradlile  membrane  which  covers  all 
the  bo^y  of  the  acephalous  mollufca,  and  is.called 
the  cloaky  is  a real  mufcle,  which  prefents  a great 
many  varieties.  Sometimes,  and  indeed  moft 
commonly,  it  is  open  before,  in  the  dircdlion  of 
the  valves,  as  in  tl;e  oyjler,  the  mufcle , &c. ; fome- 
times  in  the  fhells  that  have  two  ends  always 
open,  as  the  rafor-Jhells,  the  gapers^  the  piddock^ 
it  is  perforated  at  both  extremities.  Lafily, 
the  cloak  envelopes  the  whole  body  of  the  ani- 
mal, and,  like  a fack,  is  open  at  one  end  only; 
this  may  be  obferved  in  the  afetdia. 

The  cloak  of  the  oyjler  is  compofed  of  two 
pieces  of  the  fame  form  as  the  fliell ; they  arc 
fixed  to  the  body  pofteriorly,  or  on  the  fide  of 
the  hinge,  and  extend  to  the  edges  of  the  valves. 
Their  fubfiance  is  foft,  fcmi-tranfparcnt,  and  fur- 

nilhed  with  a number  of  mufcular  bands.  7'hcy 
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arc  perforated  by  the  mufcle  which  clofes  the 
fhells.  One  of  the  edges  is  in  folds,  like  a 
flounce,  and  feflooned.  The  other  is  furniflied 
with  fmall  conical  and  contradlile  tentacuh. 

The  cloak  of  the  other  acephala  ditfers  from 
what  wc  have  deferibed  above,  in  its  general 
form  : in  the  tentacula  on  its  edge  ; in  the  tubes 
whicli  are  prolongations  of  it;  and,  lallly,  in 
the  mufcles  which  perforate  it. 

The  aperture  which  ferves  for  the  ejection  of 
the  excrements,  and  that  which  receives  water, 
and  the  dillcrent  aliments,  are  fometimes  pro- 
longed into  a kind  of  tube,  which  is  a continua- 
tion of  the  cloak  : this  is  called  a prohofeis. 
Thc(?v/?(fr,  the  mufclcy  the  imio,  and  i\\e  anodortitts 
have  only  one  of  thefe  apertures,  w hich  is  the 
anus.  The  water  merely  enters  by  the  lar^e 
flit  in  the  cloak.  In  the  cockle,  each  aperture 
is  a few  lines  elongated.  That  which  ferves  for 
refpiration  is  longer  and  larger  than  the  other, 
d hey  are  llill  more  elongated  and  unequal  in 
the  'Venus,  the  tellina,  the  ma^ra,  and  fome  other 
genera.  The  rafor-fljell  has  likewife  two  ; but 
in  the  piddock  both  tubes  arc  enclofed  in  a very 
thick  flefliy  probofeis,  through  the  whole  length 
of  w hich  they  pafs  without  uniting. 

In  the  acephala  that  have  the  cloak  open  be- 
fore, the  tentacula  are  placed  at  the  edge  of  the 
cloak,  and  in  particular  towards  the  anus  ; but  in 
thofe  that  have  tubes  they  are  fituated  at  the  orifice 
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of  the  probofcis.  In  the  edible  mufcle,  (mytilus 
ediilis  Linnasi,)  they  are  branched. 

The  valves  of  fliells  having  a continual 
tendency^to  open,  in  confequence  of  the  adlion 
of  the  elaftic 'ligament  fituated  at  the  lide  of  the 
hinge  which  operates  as  a mufcle,  it  was  neceffary 
that  the  contained  animal  Ihould  have  the  power 
of  doling  them  at  pleafure.  There  are,  there- 
fore, according  to  the  different  genera,  always 
one  or  two  mufcles  fitted  for  this  purpofe. 

In  the  oyfier  there  is  only  one  mufcle  of  this 
kind,  fituated  near  the  centre  of  the  fhcll,  be- 
hind the  liver,  and  in  the  m.iddle  of  the  cloak. 
It  is  inferted  into  both  valves,  and,  by  its  con- 
traction, brings  them  together  with  an  aftonifli- 
ingTorce.  The  fame  mechanifm  prevails  in  the 
pernay  aviculay  and  Jpondylus. 

There  are  two  mufcles  for  clofing  the  fliell 
in  the  mufcle y rajor-jhellsy  venus,  mactray  cockle y 
^c.  They  arc  always  feparate  from  each  other 
towards  the  extremities  of  long  fiiclls,  and  ge- 
nerally approximate  at  the  edge  on  which  the 
hinge  is  fituated,  in  order  that  a very  fmall  re- 
laxation on  their  part  may  prod  uce  a large  open- 
ing on  the  oppofite  fide. 

A great  number  of  the  acephalous  mollufca 
have  ,the  power  of  removing  their  tefiaccous 
covering  from  one  place  to  another,  by  the  help 
of  a mufcular  appendix  which  they  can  protrude 
and  retracfl  at  pleafure,  with  which  they  fallen 
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themfelves  to  the  fand  and  rocks,  and  drag 
themfelvcs  along.  This  appendix  is  called  the 
foot  of  the  animal. 

The  common  oyjier,  iht  fpondylus  or  thorny  oyf~ 
ier,  fome  fpecies  of  the  fcallop,  the  anomidy  and 
in  general  all  the  mollufca  that  have  fiiells  with 
unequal  valves,  have  no  foot,  and  are  therefore 
deprived  of  the  means  of  voluntary  locomotion. 
One  of  the  moll  iiiriple  of  thefe  feet  is  that  ot 
t\\Q.anodontitcs  oi ponds,  [mytilus  nnatinus  Linnaei.j  ‘ 
It  is  lituated  before  the  body  towards  the  mar- 
gin of  the  (hells.  Its  form  is  a compreifed  ob- 
long. We  obferve  on  each  fide,  externally,  a 
layer  of  fibres  proceeding  from  the  bottom  of 
the  (hell.  There  are  alfo  fome  internal  fibres 
which  crofs  each  other  at  right  angles,  and  others 
unite  the  two  external  layers,  to  which  they  are 
attached  in  a circular  manner.  From  this  dif- 
polition  it  will  eafily  be  conceived  that  the  ani- 
I mal  may,  when  it  pleafes,  change  the  three  di- 
( menlions  of  the  foot,  or  of  one  of  its  parts  : by 
? this  means  it  is  enabled  to  place  its  (liell  flat  on 
J'  the  ground,  and  to  crawl  along  like  the  fnail  by 
the  help  of  its  foot. 

We  find  this  Ample  foot  in  piddock.  Its 
S form  is  almoft  fpherical,  and  truncated  by  a flat 
S furfa'ce.  The  part  which  Linnteus  has  obferv^, 
r ed  in  the  rajor-jbell,  and  which  he  compares  to  a 
I glans  in  its  prepuce,  is  the  foot  by  which  the 
r animal  buries  itfelf  in  the  fand,  or  rifes  to  the 
i fuiface.  In  thefe  two  genera  the  foot  is  protrud- 
ed 
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ed  at  the  aperture  of  the  fhell,  which  is  oppofitc 
to  that  through  which  the  tubes  pafs. 

rhe  foot  of  the  cardium  or  cockle  is  fomewhat 
complex.  It  has  a triangular  appendix,  which  is 
capable  of  inflexion,  of  feizing  with  its  point 
the  glutinous  matter,  and  drawing  it  out  into 
threads.  But  the  foot  of  the  fea-mufcle  (mytilus 
edulis)  is  moft  remarkable  in  its  organization. 
Itrcfembles  a fmall  tongue,  marked  with  a longi- 
tudinal furrow,  fufceptible  of  confiderable  elon- 
gation, and  of  being  fliortened  into  the  form  of  a 
heart.  This  organ  is  moved  by  five  mufcles  on 
each  fide.  Two  arife  from  the  extremities  of  the 
fhell,  near  thofe  which  clofe  it : the  other  three 
come  from  the  bottom  of  the  fliell  and  thedepref- 
fion  for  the  nates.  They  are  all  inferted  into  the 
foot,  with  the  fibres  of  which  they  are  interwoven,  • 
in  the  fame  manner  as  the  external  mufcles  of  the 
human  tongue  join  thelingual.  The  organ  iscom- 
pletely  enveloped  in  a flieath  formed  of  tranfverfe 
and  circular  fibres  of  an  obfeure  purple  colour. 
This  foot  is  employed  both  in  fpinning  and 
crawling ; the  lall  office  is  performed  as  in  all 
the  other  bivalves:  it  accompliflies  the  firfl: 
by  feizing,  with  its  point,  the  gluten  fupplied  by 
a gland  fituated  under  its  bafe,  and  drawing  it 
out  into  threads  in  the  above-mentioned  furrow. 

The  gland  that  fecretes  this  humour,  of  which 
the  thread  is  formed,  fliall  be  deferibed  hereafter. 
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Article  IV. 

1 

Organs  of  Motion  in  Criiflacea, 

The  mufcular  fyftem  of  the  Cruftacea  is  con- 
fined to  the  motions  of  the  legs,  the  tail,  and 
the  falfc  feet : in  this  clafs  there  are  no  mufclcs 
for  moving  the  head  on  thecorcclet,  as’thcfc  two 
parts  are  united  together.  The  antennie,  the 
mandibles,  and  the  palpi,  have  their  true  par- 
ticular mufclcs  ; but  we  fliall  not  deferibe  them 
until  we  have  occafion  to  treat  of  the  organs  to 
which  they  belong. 

I.  Of  the  Tail. 

The  tail  is  a principal  part  of  the  body  in  the 
greater  number  of  the  Crufiacea.  It  is*a  very 
ftrong  and  moveable  member,  which  thofe  ani- 
mals employ  with  great  advantage  both  in  leap- 
ing and  fwimming. 

I.  Solid  Parts  of  the  Tail. 

In  feveral  momcnli,  the  tail  is  compofed  of 
long  fillets,  which  in  the  polyphemns  are  folid, 
and  moveable  on  the  bafe  only. 

The  crabs  have  the  tail  Ihort,  flat,  and  bent 

under  the  body,  in  a deprellion  fituated  between 
the  feet. 

The  pagurus,  or  hermit  crab,  which  is  in  the 
habit  of  introducing  itfelf  into  empty  fliells,  or 

any 
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any  accidental  cavity  in  a ftonc,  has  a foft  tail 
without  fcales. 

The  tail  of  the  cray-jijh,  properly  fo  called, 
merits  a particular  defcription.  It  is  formed  of 
lix  principal  fcgments,  and  terminates  in  five 
laminae.  The  fegments  vary  a little  with"  re- 
fped;  to  their  form.  On  the  upper  part  they  arc 
convex  and  imbricated:  beneath  they  are  narrow- 
er, and  united  by  a loofe  membrane  which  admits 
of  much  motion.  At  the  angle  where  the  in- 
ferior portion  joins  the  dorfal,  thefe  fegments 
are  furniihed  with  a kind  of  cruftaceous  fins, 
bordered  with  cilia,  and  confifiing  of  feveral 
articulations.  Thefe  are  called  pedes  nolbi, 
or  pedes  natatorii.  They  are  moved  forward  and 
backward,  and  a little  outward  and  inward,  by 
fmall  mufcles contained  within  eacharticulation, 
but  which  do  not  differ  fo  much  from  thofe  of 
the  real  feet  as  to  require  a particular  defcrip- 
tion. 

Of  the  five  laminae  which  terminate  the  tail, 
two  arc  pairs,  and  one  fingle.  The  middle 
one  is  immediately  articulated  with  the  lafl:  feg- 
ment.  The  aperture  of  the  anus  is  fituated 
under  this  lamina.  In  fome  fpecics  it  feems 
broken  in  the  middle,  and  capable  of  a fmall  de- 
gree of  motion.  The  two  lateral  laminae  arc 
fupported  by  a common  piece,  which  is  articu- 
lated with  the  laff  fegment  of  the  tail.  The 
moft  internal  lamina  is  fimplc  and  ciliated  at  its 
extremity  only,  like  that  of  the  middle ; but  the 

6 external 
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external  feems  articulated  about  one-third  of 
its  length  from  the  lower  end;  or  it  may  rather 
be  faid  to  be  formed  of  two  portions  ; the  firft, 
covering  with  its  extremity,  which  is  denticu- 
lated, the  fmaller,  which  follows  it,  and  which 
has  its  margin  furniflied  with  very  clofe  cilia. 

The  mufclcs  which  move  this  tail  have  fo 
fingular  a conformation,  that  it  appears  neceflary 
to  give  a fort  of  monographical  defeription  of 
them. 


2.  Mufdes  of  the  Tail. 

The  mufcles  of  the  tail  in  xray-fjb  form  two 
maffes,  diftinguifhed  from  each  other  by  the  in- 
teflinal  canal.  The  dorfal  mafs  is  the  thinneft, 
and  Icaft  complex.  We  obferve  in  it  three 
kinds  of  fibres. 

The  firft  form  a mufcle  which  arifes  from  the 
dorfal  portion  of  the  corcelet,  about  one-fourth 
of  its  length  forward  from  the  poftcrior  end.  It 
is  afterwards  directed  obliquely  from  before 
backward,  and  from  within  outward,  to.  the* 
lateral  parts  of  the  firft  fegment  of  the  tail,  into* 
which  it  is  inferted.  When  the  mufcle  of  one 
fide  a<5ls  feparately,  it  rnoves  the  tail  to  the  right 
or  left;  when  they  act  both  together,  they  raife 
the  tail,  if  it  has  been  inflected,  and  preferve  if 
ftraight. 

The  fecond  and  the  third  feries  of  mufcular 
fibres  extend  throughout  the  whole  length  of 

the 
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the  back  in  two  parallel  and  very  contiguous 
lines.  Theyarifc  from  the  lateral  and  fuperior 
parts  of  the  feptiirn  of  the  corcelet  to  whifch  the 
branchiae  are  applied  ; they  are  attached  to  thefe 
parts  by  feveral  digitations.  Upon  tracing  them 
to  the  firft  ring  of  the  tail,  we  find  on  the  furface 
a fmall  intcrfeclion,  and  obferve  that  a little 
bundle  of  fibres  turns  oft'  to  be  inferted  in  this 
firft  annular  fegment.  A fimilar  infertion  takes 
place  in  each  fucceeding  ring.  This  difpofition- 
gives  to  the  internal  band  the  appearance  of  a 
twilled  cord. 

The  external  dorfal  mafs  is  formed  of  diftinifl 
longitudinal  fibres. 

Thefe  three  orders  of  mufcles  very  much 
refemble  the  ftraight  mufcles  of  the  back  of  • 
caterpillars,  as  will  be  feen  hereafter. 

1 he  ventral  mafs  of  the  mufcles  of  the  tail  is'  ' 
thicker  and  more  complicated  than  the  dorfal.  ! 
To  give  a correift:  idea  of  its  compofition,  we  ^ 
ftiall  deferibe  its  appearance  on  the  view  of  three 
different  furfaces.  We  ftiall  firft  deferibe  its 
back,  or  fuperior  furface,  the  mufcles  of  which 
we  have  already  fpoken,  as  well  as  the  inteftinal' 
canal  being  removed  ; next,  its  inferior  furface, 
the  fcales  below  the  tail  and  the  nerves  being 
removed  ; finally,  an  internal  lateral  furface, 
produced  by  the  longitudinal  bifcdlion  of  the 
muRle,  to  ftiew  its  interior  llrudlurc. 

The  ventral  nuifele  of  the  tail,  viewed  on  the 
dorfal  furface,  arifes  from  the  infidc  of  the 
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thornx,  above  the  olFeous  cancellated  part  which 
inclofcs  the  mufcles  of  the  coxa.  This  mufcle 
then  dividbs  into  two^  a right  and  a left,  each 
compofed  of  three  large  digitations.  At  the 
firft  fegment  of  the  abdomen  the  longitudinal 
fibres  fink  under  others  which  are  twifted  round 
them.  The  remainder  of  the  mufcle,  through- 
out the  whole  length  of  the  tail,  is  alfo  formed 
of  two  feries  of  convex  and  incurvated  fibres, 
parallel  to  each  other,  and  feparated  by  a gutter, 
in  which  the  intcfiinal  canal  is  lodged. 

Viewed  infcriorly,  the  fame  mulcle  exhibits 
three  very  difiinft  orders  of  fibres.  The  firft 
feries  is  produced  by  the  inferior  furfacc  of  the 
digitations,  which  are  inferted  into  the  olfeous 
cancelli  of  the  thorax.  The  fecond  feries  is 
formed  of  oblique  fibres,  w’hich  are  continua- 
tions of  thofe  of  the  firfi,  and  which  extend 
from  the  middle  line,  w here  the  medullary  cord 
of  the  nerves  is  fituated,  to  the  lateral  parts  of 
the  rings,  at  the  angle  formed  by  the  dorfal  and 
ventral  portion.  There  are  two  ftrong  bundles 
of  fibres  to  each  angle  of  the  rings,  from  the 
firfi:  to  the  lixth.  The  third  feries  is  produced 
by  fingle  bundles  of  tranfverfe  fibres,  which 
deferibe  arches,  with  their  convexity  downward. 
Thefe  fiat  mufcular  hoops  correfpond  to  the 
interfeeflion  of  each  of  the  rings,  and  appear  to 
form  an  equal  number  of  derivative  pulleys  for 
the  oblique  fibres  we  have  jufi:  deferibed. 

Finally,  the  ventral  mufcle  of  the  tail,  when 
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bifeifled'  longitudinally,  exhibits  the  appearance 
of  a rope,  the  fpiral  twills  of  which  have  little 
obliquity.  The  fibres  which  correfpond  to  the 
tranfverfe  bundles  are  diftindl,  but  narrower. 

Ft  refults  from  this  lingular  complication,  that 
the  mufcle,  when  detached  frorh  the  parts  to 
which  it  adheres,  refembles  a very  clofe  twill, 
the*  threads  of  which,  inllead  of  ading  longitu- 
dinally, move  obliquely  in  the  canal  formed  by 
the  neighbouring  fibres. 

j 

■ II.  Of  the  Feet.  \ 

The  feet  of  the  Cruflacea  vary  with  refpeen:  to  I 
their  number  and  their  form.  In  the  tnonoculi 
they  alTume  very  different  figures  : fometimes 

they  ferve  inllead  of  feelers,  jaws,  fins,  gills,  &c. 
Their  form  is  alfo  very  various  in  the  genus  *' 
Cancer.  As  an  example  of  the  organs  of  motion  ' , 
in  the  feet,  we  lhall  deferibe  thofe  of  the  Cray-  “ 
fifli  fpecies. 

1.  Solid  Par  I a of  the  Feet.  ^ 

The  cray-fjb  have  commonly  five  feet  on  i ; 
e.ich  fide.  They  arc  all  formed  with  fix  joints. 

The  lirll  pair  is  the  longed,  and  forms  what  is  • 
caWaA  ihe:  pincers  o\  cl azvs. 

Fhz’coxa  is  conncided  with  the  thorax.  The  j 
only  diredlion  in  which  it  can  move  is  backward  . * 
and  forward.  It  fupports  one  of  the  divifions 
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of  the  branchiae,  and  the  fecond  portion  of  the 
foot,  which  reprefents  the  femur.  This  is  flat, 
fhort,  nearly  fquare,  fmooth,  and  a little  bent. 
The  plane  of  its  articulation  is  parallel  to  the 
length  of  the  part.  As  the  two  mufcles  v/hich 
move  it  are  inferted  in  the  two  moll  diftant 
points,  the  femur  is  fituated  horizontally.  It 
moves  by  a hinge  upon  the  coxa.  1 he  motion 
is  compound,  the  member  being  dire^flcd  both 
backward  and  forward,  and  outward  and  inw'ard. 
Its  motion,  with  refpccl  to  the  tibia^  is  very 
limited,  being  merely  upward  and  downward  : 
by  this  motion  it  is  applied  to  the  thorax.  The 
third  joint,  which  anfwcrs  to  the  tibia,  is  alfo 
fomewhat  flat,  particularly  at  its  femoral  ex- 
tremity : it  is  incurvated  a little  in  the  diredlion 
of  the  femur,  and  thus  correfponds  with  the  con- 
vexity formed  by  the  corcelct.  At  its  tarfal 
extremity,  the  tibia  becomes  thick,  broad,  and 
fpinous.  Its  motion  on  the  femur  is  very 
limited.  The  fourth  articulation  is  intermediate 
between  the  pincers  and  the  tibia,  on  which  it 
moves  at  a very  confpicuous  angle.  The  pincer 
makes  the  fifth  articulation,  which  is  the  largefl 
of  all.  It  terminates  on  the  external  fide  by  a 
fliarp  fpinous  procefs,  and  receives,  on  the  in- 
ternal lide,  a moveable  pollex,  capable  of  being 
oppofed  to  it.  The  movement  of  the  pincer  on 
the  fourth  articulation  is  outward  and  inward. 

The  two  fucceeding  pairs  of  feet,  though  much 
fmaller,  alfo  refemble  pincers,  >vith  this  difter- 
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cncc,  that  the  pollex,  or  the  articulation  which 
rcprefents  it,  is  not  thicker  than  the  immove- 
able part. 

The  two  laft  pairs  are  not,  like  the  three 
former,  terminated  by  pincers,  but  by  a fingle 
moveable  claw  or  nail.  In  other  refpetfls  they 
are  fimilar  to  thefecond  and  third  pairs. 


2.  JSIiifdes  of  ihcFeet. 

Each  articulation  of  the  feet  has  two  mufcles> 
an  extenfor  and  a flexor. 

The  extenfor  of  the  coxa  is  fituated  within 
the  corcelct,  on  the  cornuous  portion  which 
fupports  the  branchiae,  a little  before  the  coxa, 
which  it  moves  forward. 

The  flexor  of  the  coxa  is  alfo  attached  to  the 
horny  part  that  fuftains  the  branchiae;  but  it  is 
fituated  pofteriorly,  and  the  motion  it  produces 
is  the  oppofite  of  the  preceding. 

The  extenfor  of  the  femur  is  ftronger  than  the 
flexor.  It  arifes  within  the  coxa,  from  its  an- 
terior portion,  and  is  inferted  into  the  fuperior 
eminence  of  the  articulation  of  the  femur.  It 
ought  rather  to  be  called  a depreflbr. 

The  flexor  of  the  femur,  or  more  properly 
the  levator,  is  fliortcr  than  the  preceding.  It 
occupies  the  pofterior  internal  part  of  the  fe- 
mur, and  is  inferted  into  the  inferior  eminence 
of  its  articulation. 

'i'hc  extenfor  of  the  tibia  occupies  the  whole 
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length  of, the  femur  internally.  It  is  inferred 
into  the  external  margin  of  the  articulation  of 
the  tibia. 

The  flexor  of  the  tibia  is  not  fo  ftrong  as  its 
extenfor.  It  lies  under  it,  and  is  inferred  into 
the  internal  edge  of  the  articulation. 

'The  extenfor  of  the  firfl:  part  of  the  tarfus 
arifes  internally  from  the  whole  of  the  fuperior 
edge  of  the  tibia,  and  is  inferred  into  the  moft 
elevated  eminence  in  the  fourth  articulation. 

The  flexor  of  the  fame  piece  arifes  likewife 
within  the  tibia, but  from  its  inferior  border:  it 
is  inferred  into  the  lowefl:  eminence  of  the  ar- 
ticulation. 

The  extenfor  and  the  flexor  of  the  pincer 
occupy  and  divide  the  interior  of  the  fourth 
articulation.  Their  lituation  determines  their 
functions. 

The  extenfor  of  the  pollcx  is  a very  fmall 
mufcle,  which  fills  the  fuperior  part  of  the 
pincer. 

The  flexor  pollicis  arifes  from  the  whole  of 
the  other  part  of  the  claw.  It  has  an  inter- 
mediate ofleous  tendon,  which  is  ftrong,  flat, 
and  oblong.  It  is  very  large. 
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Article  V. 

• Orgayis  of  Motion  hi  the  Lai'vce  of  hifects. 

The  transformations  which  infeefts  experience 
at  different  periods  of  their  exiftence,  occafion 
great  variety  in  their  organs  of  motion.  It  is 
therefore  neceflary  to  examine  them  in  all  the 
different  flates  through  which  they  pafs,  if  wc 
would  acquire  an  accurate  knowledge  of  this;, 
clafs  of  animals,  with  refpecl  to  thefe  parts. 

All  the  winged  infecfls  which  undergo  a com- 
plete metamorphofis,  differ  confiderably,  in  their 
firff  ffate,  from  thofe  which  they  afterwards 
affumc.  The  principal  of  thefe  differences  con- 
fifis  in  their  organs  of  motion.  In  this  firfl 
If  ate  they  are  called  larvae  or  caterpillars.  The 
animal  exiffs  in  the  larva  form  for  a certain  time, 
after  it  has  left  the  egg. 

Infedis,  while  in  this  Ifate,  are  covered  by  a 
foft  tender  fkin,  divided  into  fegments  or  rings, 
capable  of  being  moved  towards  each  other  by 
mufcular  bands  lituated  within  the  body. 

The  motion  of  infedfs  is  frequently  performed 
nn  thefe  rings  only,  cither  in  the  manner  of 
reptiles,  or  by  reffing  alternately  each  fegmenc 
of  the  body  on  the  plane  which  fupports  it. 
Such  is  that  of  the  larvae  of  the  Diptcra,  or  two- 
winged infedfs,  and  a great  number  of  the  Hy- 
mcnoptera. 

Sometimes 
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Sometimes  the  furfaces  of  thefe  rings  are 
covered  by  fpines,  ftiff  brifUes,  or  hooks,  which 
llrengthen  their  hold  on  other  bodies.  This 
maybe  obferved  in  fomc  fpecics  oi  files  ^ gad- 
flies, tipula,firutyomis,  fj/rphius,  ike. 

The  body  of  the  larva,  in  fome  orders  of  in- 
fecT:s,  has  inferiorly,  and  towards  the  head,  fix 
feet,  each  formed  of  three  fmall  joints,  the  laft 
of  which  is  fcaly,  and  terminates  in  a hook. 
13y  oppofing  thefe  members  to  one  another,  the 
infecfl  is  enabled  to  embrace  a portion  of  adja- 
cent bodies,  to  hook  itfelf  to  them,  and  after- 
wards draw  the  remainder  of  its  body  towards 
that  fixed  point.  This  is  the  ufual  conforma- 
tion of  the  larvae  of  the  Coleoptcra,  and  a num- 
ber of  thofe  of  the  Ncuroptera. 

The  other  larvae  of  theColooptera,  which  live 
in  wood,  as  the  cenwthix,  the  'ii'ood.  beetle,  the 
rhagium,  fee.  have  the  fix  feet  exceedingly  Ihort, 
and  almoft  obliterated,  or  of  no  ufe. 

These  move  in  linuofities,  formed  with  their 
mandibles,  which  alfo  ferve  to  hook  them  to 
other  bodies,  and  by  the  help  of  plates  or 
tubercles  that  rife  out  of  their  fkin  on  the  back 
and  belly.  This  gives  to  their  body  a tetra- 
hedrons form.  The  manner  of  their  motion  may 
be  compared  to  that  of  chimney  fweepers  afeend- 
ing  a funnel. 

The  Lepidoptera  and  the  larvae  of  fome 
genera  of  the  Hymenoptera  have,  belides  the  fix 
fcaly  articulated  feet,  a variable  number  of  other 
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falfe  feet,  which  are  not  jointed,  but  terminate  in 
hooks  difpofed  in  circles  and  fcmicircles.  Thcfc 
hooks,  which  are  attached  to  the  fkin  by  ap- 
pendices or  retradlile  tubercles,  ferve  as  cramps 
to  affifl  their  motion  on  other  bodies. 

The  larvae  of  the  infeCls  which  undergo  only 
a femi-metamorphofis,  as  the  Hemiptera  ; and  of 
thofe  which  experience  no  transformation  what- 
ever, as  the  Aptera,  the  flea  excepted,  differ 
nothing  from  the  perfeeft  infecT:  with  refpeci:!  to 
the  feet. 

After  this  account  of  the  external  organs  of 
motion  in  larvae,  it  may  ftill  be  ufefui  to  give  a 
particular  explanation  of  the  mufcles  of  fome  of 
them.  We  fhall  therefore  deferibe  in  fuc- 
cefTion,  i.  The  Mufcles  of  Caterpillars ; 2.  of 
the  Larva  of  a Scarabanis^  which  lives  under 
ground-j  3.  of  a Hydrophiltis^  which  fwims; 
and,  4.  of  a Cerambix^  which  inhabits  the  cre- 
vices of  wood. 

i.  Mufcles  of  Caterpillars. 

The  deepcfl  layer  of  mufcles  in  the  caterpillar 
is  formed  of  four  principal  divifions ; two  cor- 
refponding  to  the  back,  and  two  to  the  belly.  I 
Their  diredion  is  longitudinal. 

Thofe  of  the  back  are  feparated  from  each 
other  by  the  longitudinal  veffel,  and  from  thofe  > 
pf  the  belly  by  the  trachea:. 
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They  begin  at  the  union  of  the  firft  ring  with 
the  fecond,  by  two  fafciculi  of  fibres  fomewhat 
feparate  from  each  other,  which  are  inferred 
into  a kind  of  tendinous  line,  produced  by  the 
union  of  the  fecond  ring  with  the  third.  The 
fame  arrangement  prevails  between  all  the  annu- 
lar fegments  of  the  body.  Upon  the  third  ring,'' 
the  fibres  of  the  two  fafciculi,  although  fiill 
difiimfl,  are  much  more  grofs.  On  the  fourth 
ring,  the  internal  fafciculus  only  has  the  fibres 
feparate.  The  fibre  is  continued,  w'ithout  any 
apparent  interfedion,  over  all  the  other  rings. 
It  diminiflies  in  thicknefs  towards  the  lafi,  and 
again  forms  feveral  fafciculi,  firfl;  three,  then 
four,  and  lafily  five  or  fix. 

Thefe  mufcles,  by  their  contra(flion,  fliorten 
the  body  when  they  ac5l  with  thofe  of  the  belly ; 
when  they  a6t  feparately,  they  bend  it  upward. 

The  longitudinal  mufcles  of  the  - belly  are 
feparated  from  each  other  by  the  medullary 
cord,  and  from  thofe  of  the  back  by  the  tracheae. 
They  have  precifely  the  fame  direeftion.  They 
likewife  commence  at  the  union  of  the  firft  ring 
wdth  the  fecond,  by  numerous  fafciculi,  which 
unite  at  the  third  ring,  where  they  feem  to  form 
only  a fingle  mafs.  The  fibres  afterwards  fepa- 
rate higher  or  lower  according  to  the  fpecies, 
and  form  four  or  five  flelhy  cords,  which  ter- 
minate at  the  laft  pair  of  falfe  feet. 

Thefe  affift  the  dorfal  mufcles  in  ftiortening 
the  body : when  they  a(ft  feparately,  however, 
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they  are  the  opponents  of  the  former,  for  they 
then  bend  the  body  downward. 

Between  the  long  mufcles  of  the  back  and  the 
fkin  there  are  others  which  are  fliort;  but  their 
diredion  is  oblique. 

Some  of  thefe  are  extended  from  the  outfide 
inwardly,  towards  the  dorfal  line,  between  the 
annular  inteiTecTions. 

The  others  are  fituated  in  the  fame  interval, 
but  their  direction  is  oppofite.  They  proceed 
from  the  infide  outw'ardly,  and  form,  with  the 
preceding  mufcles,  an  angle  like  the  letter  V. 

Thefe  two  kinds  of  oblique  mufcles  have  not 
an  equal  quantity  of  fibres  in  every  part.  Thofe 
which  are  fituated  in  the  firfl;  rings  are  the  longefl: 
and  narroWeft.  Thofe  of  the  fourth,  fifth,  and 
fixth,  are  much  Ihorter.  In  fome  fpccies  they 
afterwards  become  longer  and  more  numerous. 
In  others,  on  the  contrary,  they  continue  broad 
and  fliort. 

Thefe  fibres  aft  fcparatcly  on  each  ring,  which 
they  Ihorten  by  their  fimultaneous  contradlions  ; 
but  as  they  do  not  extend  the  whole  length  of 
the  ring,  the  parts  which  correfpond  to  the 
folds,  and  over  which  the  oblique  mufcles  do 
not  pafs,  are  elongated,  while  the  aeflion  of  the 
fame  mufcles  diminiflics  the  diameter  of  the 
ring.  This  facilitates  progrcfllon. 

I'hcre  is  a fccond  layer  with  oblique  fibres, 
under  the  long. mufcles  of  the  belly.  They 
very  much  rcfcinblc  thofe  of  the  back.  In  con- 
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fcquence  of  their  different  diredlions,  they  may 
al/b  be  diftinguiffied  into  two  kinds  or  orders. 

Some  are  near  tl:e  middle  ventral  line,  along 
which  the  knotted  cord  of  the  nerves  extends. 
In  afeending,  they  pals  from  the  infidc  out- 
wardly, in  the  intervals  of  each  of  the  rings. 

The  others  are  not  fo  oblique,  except  the 
three  firft  fuperior  pairs : thcle  mufi  les  there- 
fore form  with  the  preceding  an  angle  fimilar 
to  this  kind  of  A. 

The  oblique  mufcles  which  run  from  within 
outwardly,  or  the  molt  internal,  have  many 
fibres.  They  ufually  con  fill  of  three  or  four 
diflind  fafciciili.  Thofe  which  extend  from 
without  inwardly,  or  the  moll;  external,  have 
fewer  fibres,  and  never  more  than  two  fufciculi. 

The  adion  of  thefe  mufcles  appears  to  be 
fimilar  to  that  of  the  oblique  mufcles  of  the 
back;  but  it  is  probable  that  they  alfo  extend 
immediately  the  Ikin  of  -the  feet  on  which  they 
are  fituated. 

Belides  the  longitudinal  and  oblique  mufcles 
of  the  back  and  the  belly,  caterpillars  have  fomc 
which  are  lateral ; that  is  to  fay,  mufcles  fituated 
below  and  above  the  Jiigmata  or  apertures,  which 
ought  to  be  deferibed  feparately.  Thefe  mufcles 
are  of  three  kinds,  the  Jiraigbt,  the  tranfverfe, 
and  the  oblique.  . ^ 

The  ftraight  lateral  mufcles  are  fituated  be- 
tween the  annular  fegments,  above  the  fiigmata. 
They  are  all  placed  longitudinally  one  over  the 

other. 
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other.  Their  points  of  attachment  r.rc  covered  *\ 
by  the  tranfverfe  mufcles.  They  fee m intended  ’ | 
to  bend  the  body  tovv^ards  the  Tides  when  they 
feparately;  but  w'hen  they  contract  in  con-  J 
cert  with  the  long  mufcles  of  the  back  and  the 
abdomen,  they  (horten  the  body,  and  thereby  ^ 
afllft  its  progreflion. 

• The  tranfverfe  lateral  mufcles  are  of  two  #*, 
kinds:  fome,'which  are  longer  than  the  others,  ^ 
arife  from  the  intervals  unoccupied  by  the  at-  <■ 
tachments  of  the  ftraight  lateral  mufcles,  and  t 
are  inferred  at  the  termination  of  the  oblique  ex-  ' 
ternal  mufcles  of  the  abdomen.  Their  fibres  arc  \ 
difpofed  fomewhat  in  the  form  of  a fan.  The  ^ 
others  have  the  fafciculi  formed  of  parallel  fibres  ; ^ 
they  are  fliorter,  and  are  extended  in  each  of  the  1 
rings  between  the  ftraight,  lateral,  and  oblique  \ 
mufcles  of  the  abdomen.  Thefe  mufcles  di-  M 
minifti  the  diameter  of  each  ring,  and  con-  a 
fequently  lengthen  it  in  each  of  its  folds.  This  n 
mode  of  ad  ion  is  necelfary  for  progrefiion.  0 

The  oblique  lateral  mufcles  are  fituatcd  on  9 
each  fide  of  the  ftraight.  They  proceed  in  an  9 
oblique  direeftion  from  below  upward,  under  the  H 
infertion  of  the  ftraight  lateral  mufcles,  which  .9 
they  aftift  when  they  aeft  together.  9 

Such  are  the  mufcles  of  the  body  in  general ; fl 
but  the  true  and  falle  feet,  and  the  head,  have  Q 
particular  mufcles,  which  muft  be  deferibed  M 

feparately.  * 

The  mufcles  of  the  true  or  fcaly  feet  arc' 
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fitiiated  within  the  three  articulations  of  which 
thele  feet  are  formed.  They  may  be  diftingiulh- 
cd  into  thofe  which  move  the  articulations,  and 
thofe  which  ad:  on  the  unguis  or  claw  that  ter- 
minates them. 

The  mufcles  of  the  firfl  joint  confifl  of  five  or 
fix  fafciculi,  which  arife  from  the  fuperior  mar- 
gin of  this  articulation,  and  are  inferted  into  the 
fuperior  margin  of  the  next.'  The  mufcles  of 
the  fecond  joint  are  nearly  equal  in  number, 
and  are  inferted  into  the  fuperior  margin  of  the 
third- 

The  mufcles  of  the  unguis  terminate  bv  two 
tendons;  but  theyare  formed  of  feveral  fafciculi, 
fome  of  which  arife  from  the  fecomi  and  third 
joints  in  two  very  dillinct  layers;  others  from 
a line  which  correfponds  with  the  convexity  of 
the  unguis;  and  laffly,  others  from  the  liiie 
which  anfwers  to  its  concavity.  Thcfe  tendons 
arc  inferted  into  two  tubercles  at  the  fuperior 
extremity  of  the  unguis,  on  the  concave  fide, 
towards  its  point.  They  ferve  to  bend  the 
unguis,  which  probably  recovers  its  pofition  by 
the  elalhicity  of  its  articulation. 

There  are  two  mufcles  to  each  of  the  mem- 
braneous or  falfe  feet.  Their  direction  with 
refpee^I  to  the  body  is  almoit  tranfverfe.  They 
extend  from  the  centre  of  the  feet,  into  w hich 
they  are  inferted  towards  the  back,  and  beyond 
the  fligmata,  wdience  they  arife  by  lateral  bands 
more  or  lefs  oblique. 
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Their  ufe  is  to  draw  the  centre  of  the  foot 
inwardly,  and  to  retrace  the  hooks  with  which 
the  limb  is  armed. 

It  is  probable  that  the  contractions  of  the 
oblique  mufcles  of  the  abdomen  produce  the 
oppofite  effedt. 

With  refpedt  to  the  mufcles  of  the  head,  we 
fhall  at  prefent  deferibe  only  thofe  which  pro- 
duce its  entire  motion.  We  lliall  notice  the 
others  in  treating  of  the  different  fundlions  to 
which  they  are  fubfervient. 

The  mufcles  which  adt  on  the  head,  bend  it 
upward,  downward,  and  towards  the  Tides. 

Thofe  which  bend  it  upward  are  very  nume- 
rous. They  arife  from  the  fecond  and  firft  ring, 
and  are  inferred  into  different  points  of  the 
occiput ; fome  near  the  middle  line,  others 
more  laterally.  They  form  in  general  two  faf- 
ciculi.  The  moft  internal  is  the  leaf:  bulky. 

The  lateral  flexors  are  very  oblique.  They  arife 
from  the  inferior  or  abdominal  part  of  the  body, 
and  extend  to  the  lateral  parts  of  the  occiput. 

The  inferior  flexors,  which  bend  it  downward, 
appear  to  be  the  continuation  of  the  ftraight* 
mufcles  of  the  belly.  They  confifl:  of  eight  or 
nine  fafciculi. 


2.  Mufcles  of  the  Larva  of  a Scarahccus. 

The  larvae  of  the  fcarabaeus  have  the  body 
arched,  and  convex  fupcriorly,  and  concave  on 
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the  fide  next  the  feet.  The  back  and  the  belly 
are  feparated  by  a membraneous  border,  whicK 
has  folds,  and  is  fituated  under  the  ftigmata. 
Thefe  larvae  have  only  fix  articulated  feet,  none 
of  which  are  membraneous. 

On  opening  thefe  larvae  longitudinally,  either 
on  the  back  or  the  belly,  we  obferve  three  very 
deep  layers  of  mufcles — the  lateral,  the  dorfal, 
and  the  ventral. 

The  dorfal  layer  is  formed  of  two  feries  of 
very  diftant  fibres.  One  feries  is  external,  and 
occupies  the  intervals  of  the  ten  firfi:  rings;  that 
is  to  fay,  thofe  which  arc  i'urnifiicd  with  the  ftig- 
mata.  The  mufclcs  which  compofe  this  feries 
are  narrow,  and  preferve  a longitudinal  direc- 
tion. The  fecond  feries  is  produced  by  fibres 
which  are  fomewhat  oblique,  and  extended  in  the 
fame  fpace,  but  more  towards  the  middle  line.  • 
Thefe  mufcles  are  broader  and  firomxer  towards 
the  head,  and  more  narrow  and  lefs  fibrous  towards 
the  tail.  They  terminate  between  the  tenth  and 
eleventh  ring  by  a very  narrow  flefiiy  band. 

Thele  mufcles  feem  intended  to  fliorten  the 
dorfal  portion  of  each  of  the  rings:  this  aebion 
diminiflies  the  convexity  of  that  part,  and  there- 
by lerves  to  aflift  progrefiion. 

Near  the  middle  line,  between  the  ninth  and 
tenth  ring,  there  are  two  fmall  mufcles  a little 
oblique;  but  between  the  twelfth  and  the  laft 
ring  we  obferve  only  one  feries  of  fmall  fiiort 
pjufcles,  which  occupy  all  the  convexity  de- 
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fcribcd  by  the  curvature.  The  adion  of  thefc 
luufcles  is  obvioufly  the  fame  as  that  of  the 
preceding,  to  which  they  are  acceffories. 

When  the  firft  layer  of  dorfal  mufcles  is  re- 
moved, we  find  fibres  precifely  fimilar  under- 
neath, but  running  in  the  oppofite  diredtion. 

Finally  weobferve,  in  the  dorfal  layer,  lines  of 
very  fliort  mufcular  fibres  above  the  inferior 
plane  of  the  ninth  and  tenth  ring.  The  ufe  of 
thefe  little  mufcles  is  probably  the  fame  as  that 
of  all  the  preceding,  though  their  adtion  is  lefs 
apparent. 

The  ventral  layer  very  much  refembles  that 
of  the  back.  Thefe  mufcles,  like  the  dorfal, 
form  planes  of  oppofite  diredlions;  the  mofl: 
deep-feated  proceeding" from  the  internal  fide, 
while  thofe  which  are  ncareft  the  flein  afeend 
from  the  external  fide.  This  produces  a fmall 
but  very  regular  rhomboidal  figure  in  the  mid- 
dle of  each  ring  on  the  line  bifedting  the  belly. 

The  adlion  of  thefe  mufcles  is  the  oppofite  of 
that  of  the  dorfal  layer. 

On  the  laft  fegrnent,  and  towards  the  part  that 
anfwers  to  the  anus,  we  obferve  a bundle  of 
tranfverfe  fibres,  which,  by  their  comradtion, 
doubtlcfs  ferve  the  purpofe  of  a fphincter. 

The  lateral  layer  of  mufcles  is  compofed  of 
three  kinds  of  fibres,  which  arc  very  difiindl  with 
rerpecl  to  their  courfe.  They  reprefent  a lace 
paired  through  the  mellies  of  a net.  All  thefe 
mufcles  arc  lituatcd  behind  the  ftigmata,  and 
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infertcd  into  the  folds  which  feparate  the  belly 
from  the  back  on  both  fidcs. 

Thofe  of  the  firft  order  are  completely  tranf- 
verfe.  They  extend  over  the  union  of  each  ring 
with  the  fucceeding  in  the  fpacc  included  be- 
tween the  ventral  and  dorfal  mufclcs.  It  is  ob- 
vious that  they  muft  diminifli,  by  their  con- 
tradlions,  the  diameter  of  the  body,  and  confc- 
quently  extend  it  longitudinally.  Thefc  muf- 
cles  are  in  general  very  narrow. 

The  fecond  fet  is  formed  by  oblique  fibres 
which  afcend  from  without  inwardly  towards 
the  middle  ventral  line,  from  the  union  of  one 
inferior  ring  to  the  union  of  the  preceding. 
Thefe  mufcles  are  broad  and  very  ftrong,  they 
ferve  to  form  the  folds  of  feparation  between  the 
back  and  the  belly. 

The  mufcles  of  the  third  order  are  lefs  ob- 
lique than  the  preceding,  to  which  they  appear 
to  be  accelTories.  Each  of  the  mufclcs  which 
compofe  this  divifion  arifes  from  the  middle  of 
a ring,  and  is  inferted  under  the  head,  where  the 
preceding  mufcles  are  inferted,  that  is  to  fay,  on 
the  ventral  fide. 

It  fliould  be  remarked,  that  the  two  laft  rings 
have  no  lateral  mufcles. 

The  mufcles  of  the  head  are  very  ftrong,  the 
flexors  are  attached  to  the  ventral  mufcles  above 
' the  union  of  the  fecond  ring  with  the  third. 
They  are  formed  of  three  principal  fafciculi, 
which  approach  each  other  and  are  inferted  in- 
to 
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to  the  pofterior  and  inferior  part  of  the  head,  at 
the  bafe  of  that  fcaly  piece  called,  by  Latrielle, 
ganache^ . 

The  extenfors  or  levators  of  the  head  confift 
alfo  of  three  fafciculi,  but  they  are  longer  and 
f^rongcr  than  the  former.  They  have  their  origin 
in  the  fide,  and  penetrate  under  the  tranfverfe 
and  oblique  mufcles  : one  is  attached  to  the 
lixth  ring;  another  to  the  fifth,  and  another  to 
the  fourth.  They  are  inferted  into  the  pofterior 
lateral  parts  of  the  head. 

5.  Mufcles  of  the  Larva  of  a Il^drophihis. 

The  larvze  .of  the  hydrophili  are  elongated. 
Their  body  is  fomewhat  fiat,  and  all  its  rings  are 
difiinft.  They  not  only  v/alk  very  quick,  but 
they  even  fwim  with  great  velocity,  in  confc- 
quence  of  difterent  inclinations  fuddenly  and 
fuccefiively  given  to  the  body. 

Thefe  larvte,  when  opened  longitudinally, 
likewifc  exhibit  four  different  kinds  or  di- 
vifions  of  mufcles.  Thofeof  the  belly,  thofe  of 
the  back,  and  thofe  of  both  Tides. 

The  ventral  mufcles  very  much  refcmble  thofe 
of  caterpillars  : They  are  formed  of  two  difiiinft 
layers.  The  deepefi,  or  that  which  firll  appears 
on  the  belly  when  examined  through  an  opening 
on  the  back,  is  compofed  of  longitudinal  fibres 
with  interfedions  which  correfpond  to  each 

fl-iin 
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rino":  the  fecond  laver,  or  that  which  is  next  the 
fkin,  is  entirely  covered  by  the  preceding;  it  is 
ebrnpofed  of  oblique  fibres,  which  crols  each 
other  in  the  form  of  an  X,  and  which  arc  extend- 
ed longitudinally  in  each  ring, 

Titc  dorfal  mufcles  arc  long,  extending  from 
the  head  to  the  tail,  and  forming  on  each  fide 
two  rows  of  fibres,  which  appear  tvv  ided  over 
each  other  like  ropes.  They  are  broadeO:  to- 
wards the  head.  Their  fibres  are  inferted  partly 
into  the  inferior  border  of  an  anterior  ring,  and 
partly  into  the  fupcrior  border  of  the  next  ring. 

Thcfelonir  mufcles  cover  fomc  which  arc  ob- 

O 

lique,  and  crofs  each  other  in  the  form  of  an  X. 
They  extend  from  the  middle  part  of  one  ring 
to  the  anterior  edge  of  that  which  fucceeds  it. 

I'he  deep  feated  lateral  muf«.  les,  which  are  nu- 
merous, havea tranfverredirertion.  Eachringhas 
three  or  four,  and  their  courfe  is  fuch,  that  they 
refemble  the  letters  N or  M lying  on  one  fide, 
thus  ^ ;z; 

Beneath  the  trahfverfe  lateral  there  are  fomc 
longitudinal  mufcles  that  have  a fmall  degree  of 
obliquity:  they  form  a pretty  large  furface, 
which  is  uninterrupted  throughout  its  whole 
length,  and  confounded  with  the  oblique  muf- 
cles ot  the  belly.  Their  fibres  determine  the 
chief  motions  of  the  body,  in  the  fame  manner 
as  the  long  mufcles  of  the  back  and  belly. 

The  mufcles  of  the  feet  are  the  fame  as  in  the 
perfe(ft  infeifl. 

VoL.  I.  - H h Tha 
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The  head  has  no  particular  mufcley.  The 
lon^mufcles  of  the  back,  being  inferred  into  the 
occiput,  become  extenfors.  The  firft  tranfverfe 
lateral  pair  are  inferred  beneath  the  head,  and 
produce  the  lateral  flexion.  The  long  oblique 
mufclcs,  which  terminate  at  the  inferior  part  of 
the  head,  become  real  flexors. 

4.  7ditfcles  of  the  Larva  of  a C-cramh'i.v. 

In  the  larvae  of  the  cerambices  we  find  the  fame 
mufcles  as  in  thofe  of  t\\t  fcarab^i ; but  as  the 
lhape  of  the  body  differs  confiderably  in  thefe"' 
two  kinds  of  larvae,  there  refults  fome  variation 
' in  the  form  and  extent  of  the  mufcular  organs, 

A great  part  of  the  head  of  the  larva  of  the 
cerambices  can  be  drawn  within  the  fkir.  when- 
ever the  animal  pleafes.  Very  ftrong  mufcles, 
fimilar  to  thofe  we  have  deferibed  in  the  fcara- 
ba?us,  are  appropriated  to  this  fundlion.  As  the 
head,  which  is  very  large,  enters  into  the  body, 
the  extremity  which  receives  it  is  fomewhat 
thicker  than  the  fame  part  of  the  fcarabnei,  and 
the  mufcles  which  move  the  rings  arc  more  cx- 
tenflve  than  theirs. 

The  flat/flefliy  tubercles  which  we  find  con- 
tinued along  the  back  and  the  belly,  are  a kind  of 
feet,  which  this  larva  ufes  in  progreflion.  They 
move  by  the  alternate  contractions  of  the  cor- 
refpondent  mufcles:  this  larva,  therefore,  moves 
with  equal  facility  on  the  back  and  on  the  belly. 

Arti- 
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Article  VI. 

Of  the  Organs  of  j\Iut\on  in  Perfect  Infects. 

The  great  variety  of  motions  which  infecfls  are 
capable  of  performing,  entitles  them  to  hold  the 
firfl  rank  among  the  animals  that  have  no  ver- 
icbrse.  VVe  difeover,  in  thefe  minute  beings,  all 
the  rcquifites  necclfary  to  produce  thofc  volun- 
tary aclions,  the  execution  of  which  aftoniflies 
us  in  vertebral  animals  of  far  greater  magnitude. 
They  even  unite  feveral  fundlions  which  arc  very 
fcldom  found  combined  in  the  other  clafles;  for 
infeefts  walk,  run,  leap,  fwim,  and  fly  with  as 
much  facility  as  the  martimalia,  birds  and  fifhes, 
cxercife  one  or  more  of  thefe  faculties. 

Infects  arc  probably  indebted  for  this  advan- 
tage to  the  numerous  articulations  of  which  their 
bodies  are  formed.  We  mull  therefore  pay  at- 
tention to  their  different  articulations,  before  we 
proceed  tq  examine  the  adions  they  permit  or 
produce. 

The  bodies  of  infeds  may,  in  general,  be  di- 
vided into  the  heady  the  cgrfelcty  the  pe^usy  the 
abdomeuy  and  the  members.  There  are  fome  ge- 
nera, however,  as  the  JeorpionSy  the  phalangiiimy 
and  fpidersy  in  which  the  head  is  not  feparate 
from  the  corfelet.  Other  Aptera,  as  the  juluSy 
fcolopendray  ticks y mites y fleas y &c.  have  the  cor- 
felet and  the  abdomen  confounded  together. 
Laflly,  there  are  fome  infeds  which  have  theab- 
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domen  prolonged  into  a moveable  tail,  allotted 
to  particular  fumflions  : fuch  are  the  jeorpions 
and  the  panorpa. 

Vv^c  fliall  now  confidcr  the  different  articula-’ 
tions  of  all  thefc  parts,  independent  of  their  ex- 
ternal forms,  the  defeription  of  which  comes 
more  properly  within  the  province  of  what  is 
flricftly  called  Natural  Hillory.  ^ 

* 

I.  Of  the  Head. 

The  articulation  of  the  head  of  infects  with 
the  thorax  prefents  two  general  difpofitions. 
In  the  one,  the  points  of  contacT;  are  folid,  and 
the  motion  depends  upon  the  fliape  of  the  parts  : 
in  the  other,  the  articulation  is  ligamentous;  and 
the  head  and  the  thorax  are  united  and  held  to- 
gether by  membranes. 

The  articulation  of  the  head,  by  the  contact 
of  folid -parts,  takes  place  in  four  different 
ways. 

In  the  moft  comhion  conformation,  the  head 
has,  at  the  part  anfwe/ing  to  the  neck,  cmc  or 
tw'o  fmooth  tubercles,  which  arc  received  into 
correfpondent  cavities  on  the  anterior  part  of 
the  corfelet.  This  is  obfervable  in  the  jeara- 
bceiis,  the  lucanus,  the  ccrambix,  and  a great  num- 
ber of  Colcoptcra:  In  this  fiift  cafe  the  head  is 
moveable  forward  or  backward,  and  the  mouth 
)3  diredted  forward  and  downward. 

'I'lic 
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The  fecond  mode  of  folid  articulation  takes 
place  when  the  pofferior  part  of  the  head  is 
rounded,  and  turns  on  its  axis  in  a correfpond- 
ent  focket  on  the  anterior  part  of  the  tho- 
rax. Plxamplcs  of  this  conformation  are  to  be 
found  in  the  ivecvils,  the  nttelabii^^  the  brenlns, 
the  reduviiis,  he.  'fheaxis  of  motion  is  then  in 
the  centre  of  the  joirtt,  and  the  mouth  of  the  in- 
fedl  can  be  dirc(d:ed  either  forward  and  backward, 
upward  and  dow  nward,  or  to  right  and  left. 

The  third  fort  of  articulation,  by  folid  furfaccs, 
occurs  when  the  head  is  truncated  polleriorly, 
and  articulates  by  a Hat  furface,  either  to  a tu- 
bercle of  the  thorax,  or  to  anotlier  Hat  and  cor- 
refponding  furface ; as  is  the  cafe  in  almoft  all 
the  Hymcnoptcra,  and  in  the  greater  number  of 
the  Diptera,  fiich  as  f/es,  Jlratxomis, 

ajilusy  he. 

The  tourth  fpecies  of  articulation  allows  to 
the  head  only  the  fingle  motion  of  an  angular 
hinge.  We  know  as  yet  of  no  examples  of  this 
kind,  except  in  fomc  fpecics  of  the.^c«//.r  attela- 
biis  of  Fabricius.  The  head  of  thefe  infeeds  ter- 
minates poHeriorly  by  a round  tubercle,  which 
is  received  into  a correfpondent  cavity  of  the 
thorax  : the  inferior  edge  of  this  cavity  is  notch- 
ed, and  confines  the  motion  of  the  head  to  one 
direeftion. 

The  ligamentous  articulation  is  found  only  in 
the  Orthoptera  order  of  infedhs,  and  in  fome  of 
the  Neuroptera  ; In  this"  mode  of  articulation 
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the  head  is  not  confined  in  its  motion,  except 
towards  the  back.  In  that  dirediion  it  is  oppofed 
by  a projedion  of  the  thorax,  but  inferiorly  it  is 
pcrfedly  free.  The  membranes  or  ligaments 
extend  from  the  circumference  of  the  occipital 
foramen  to  that  of  the  anterior  part  of  the  cor- 
felet : This  admits  a very  extenfive  motion. 

The  mufclcs  which  mo\K  the  head  arc  lituated 
within  the  thorax.  We  fliall  deferibe  here  only 
thofe  mofl  generally  met  with.  The  levators  or 
extcjijors  of  the  head  arc  commonly  lituated  in 
the  fuperior  part  of  the  corfelet,  and  the  depref-^ 
Jors  inferiorly. 

Immediately  beneath  the  middle  dorfal  part 
of  the  corfelet,  we  find  a pair  of  mufcles  which 
arife  from  the  anterior  portion  of  the  fcutellum, 
when  that  part, cxifts ; or  from  the  fuperior  part 
of  the  pedus.  Thefe  mufcles  arc  inferred  into 
the  pofterior  and  fuperior  part  of  the  head,  on 
the  edge  of  the  occipital  hole : they  draw  the 
head  back,  and  lift  it  up  when  it  is  depreircd. 

On  the  lateral  parts  of  this  firfl:  pair  \vc  find 
another  which  is  more  flender:  The  infertion 
of  this  pair  likewife  takes  place  at  the  occipital 
hole,  but  more  outwardly.  They  arife  obliquely 
from  the  lateral  parts  of  the  corfelet.  Thefe 
mufcles  turn  the  head  to  one  fide  when  they  ad 
fcparatcly;  they  raife  it,  and  bring  the  mouth 
into  the  middle  line  when  they  contrad  together. 

It  will  be  calily  conceived  that  in  infeds  which 
have  the  head  articulated  like  a knee,  thefe  ro- 
tatory 
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tatory  mufcles  are  much  ftronger,  and  more 
confpicuous. 

The  flexors  of  the  head  are  alfo  foiur  in  num- 
ber, two  on  each  fide. 

The  firrt  pair  arifes  in  the  internal  inferior 
part  of  the  pedus,  from  a fmall  horny  procefs, 
which,  in  the Coleoptcra  is  of  a fquare  form,  and 
has  the  four  angles  tarminated  by  folid  branches. 
Thefe  mufcles  extend  direefUy  to  the  inferior 
part  of  the  occipital  hole.  From  their  politioii 
they  doubtlefs  move  the  head  diredly  backward. 

The  fecond  pair,  which  arc  much  fhortcr,  arife 
from  the  inferior  lateral  part  of  the  corfelet,  and 
proceed  to  the  fide  of  the  preceding,  with  which 
they  concur  in  their  eftedt  when  they  a«T  to- 
gether ; but  when  one  of  the  two  contrarts  fe- 
parately,  it  bends  the  head  to  fide. 


II.  Of  the  Corfelet  or  Thorn. i\ 

The  thorax  or  corfelet  of  infe<5ls  is  fituated 
between  the  peclus  and  the  head.  The  firll  pair 
of  feet  are  joined  to  this  part,  and  it  contains 
the  mufcles  for  moving  their  firfl  articulations, 
and  the  head.  .The  corfelet  is  remarkable  for 
its  fmall  extent  in  the  Hymenoptera.  There  is 
often  no  part  ot  it  to  be  feen  on  the  back.  In 
the  chryfis,  however,  it-forms  an  articulation  be- 
fore the  pedus,  which  may  be  very  eafily  dif- 
tinguifhed.  , 
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There  is  another  j^eculiarity  in  the  conforma- 
tion of  the  corlelet,  which  gives  to  the  elater  the 
faculty  of  leaping:  two  pofierior  anti  lateral 
points  prevent  it  from  being  thrown  too  far  back, 
while  inferiorly  there  is  a lingle  bent  fpine 
which  the  animal  inferts  with  a Ipring  into  a ■ 
foffa  of  the  petflus. 

• I 

) 

III,  Of  the  Pectus  or  BrenJ}.  * 

The  pedlus  is  the  third  articulation  of  the 
body  of  iniedts.  The  wings  in  thole  that  have  , 
them,  are  attached  to  it  fuperiorly,  and  the  > 
four  polherior  feet  inferiorly  : the  dorfal  > 

furface  of  this  part  is  frequently  furnillied  with  J 
a horny  procefs  or  appendix,  the  figure  of  which  | 
is  various,  and  which  is  called  the  Jcutellum  or  | 
ffculcheon-,  the  fituation  of  this  appendix  be-  | 
tween  the  wings  appears  to  indicate  that  it  ferves  1 
as  a point  of  fupport  to  thefe  members  in  flight. 

It  is  wanting  however  in  the  L.epidoptcra.  | 

There  is  alfo  inferiorly,  in  the  middle  line  be- 
tween the  coxjt’,  a longitudinal  ridge,  which  is. 
called  the  Jlirnnvi,  and  which  is  more  or  lefs  cle-  H 
vated  in  different  genera.  It  is  very  remarkable 
in  the  buprejUs,  the  dylifcus,  and  the  hydrophitus. 

The  breaft  contains  the  mufclcs  that  move  the 
wings  and  tfic  four  pofierior  feet,  as  will  be  feen 
when  wc  treat  of  the  members.  It  alfo  apjicars 
that  this  part  is  capable  of  being  copiprcfled  and 
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dilated, at  Icafl  we  find  within  it  fomc  very  flrong 
imifcles  which  feem  to  approximate  thcdorfal  and 
ventral  fuiTaccs:  they  may  indeed  alFifl  in  the  ge- 
neral movement  of  the  u ings,  but  this  u e have  not 
yet  been  able  to dcrermine  with  precifion.  They 
arc,  however^  four  in  number  on  each  fide,  and  dif- 
fer very  much  in  their  colourand  texture  from  the 
other  mufi-les  ; for  they  are  of  a reddifh  yellow 
hue,  and  their  texture  is  extremely  loofe. 

IV.  Of  the  Abdumni  or  Belli/. 

The  abdomen  of  infects  is  the  fourth  and  lall 
divilion  of  the  trunk.  It  commonly  conlifis  of 
fevcral  rinfs,  the  number  of  which  is  verv  vari- 
able  : fometimes  it  is  ,/i;///<c,  that  is  to  fay,  fitu- 
ated  fo  clofc  to  the  pcolus  that  it  Iccms  to  be  a 
continuation  of  it ; as  in  inoft  of  the  Coleoptera, 
teathredo,  Urex^  fcorpior.Sy  iAc.  Sometimes  it  is 
pctiolated.,  that  is  to  fav,  there  is  a very  confpicu- 
ous  contraction  between  the  pectus  and  tiie  abdo- 
men, as  in  ziui/pSy  in  the  greater  number  of 
Hymenoptera ; fome  Diptera,  /p/Win,  Some- 
times the  abdomen  is  terminated  by  a Jiingy 
briJileSy  plxtcs,  points,  hairs,  long  threads,  idc. 
but  it  belongs  to  the  Natural  ill  to  deferibe 
thefe  peculiarities.  We  mufi:  confine  ourfclves 
to  the  confideration  of  the  motions  of  the  ab- 
domen : thefe  are  of  two  kinds,  one  total,  and 
another  partial.  . ' 
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1 he  total  movement  of  the  abdomen  is  not 
very  obvious,  except  in  the  infedts  wliich  have 
that  portion  ot.the  body  pcdiculated  : It  has 
then  a real  joint,  a kind  of  hinge,  in  which  the 
brfi:  ring  is  indented  fuperiorly,  and  receives  a 
projedling  procefs  of  the  pedtus,  on ‘which  it 
moves.  This  articulation  is  rendered  fecure  by 
claftic  ligaments,  which  have  a confiderablc 
degree  of  force.  Some  mufcles  which  arife 
within  the  pectus,  are  inferted  into  the  firft  ring, 
and  determine  the’ extent  of  its  motions. 

With  refpedl  to  the  infedts  in  which  the  ab- 
domen is  feflile,  the  mufcles  that  move  the  firfi: 
piece  are  the  fame  as  thofe  that  adt  from  one 
ring  to  another. 

The  partial  motion  of  the  rings  is  produced  by 
very  fimple  mufcles  : they  conf  ft  of  fibres  which 
extend  from  the  anterior  edge  of  one  ring  to  the 
pofterioredge  of  that  which  immediately  precedes 
it.  When  the  dorfal  fibres  contradt,  the  fuperior 
part  of  the  abdomen  being  Ihortcned,  it  tiirjis 
up  tovvards  thc  back;  but  when  the  contradlioii 
rakes  place  in  the  ventral  or  lateral  fibres,  the 
abdomen  is  infledted  towards  the  belly,  ordircdl- 
cd  towards  one  of  the  Tides.  The  extent  of  the 
motion,  however,  depends  upon  the  number  of 
the  rings,  and  the  mode  of  their  juhdlion.  Jn 
the  Colcoptcra,  for  example,  the  rings  only 
touch  each  other  by  their  edges,  and  tiic  mo- 
tion is  very  limited;  but  in  the  Hymcnoptcra 
they  are  fo  many  fmall  hoops  whicli  arc  incafed 
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into  one  another  like  the  tubes  of  a tclefcope, 
and  often  only  one-third  of  their  extent  appears 
externally. 

Such  arc  all  the  motions  that  belong  to  the 
abdomen  of  perfccl:  infedts. 


V.  Of  the  Members. 

The  organization  of  the  members  remains 
flill  to  be  conljdered.  We  fliall  begin  with  the 
feet,  and  deferibe  in  fuccefTion  their  Jiumber, 
l\\e\x  general  form y their  ftriiniire^  their  refpe^iive 
proportion,  and  their  motions. 

The  number  of  the  feet  varies.  There  is  never 
more  nor  Icfs  than  fix  in  the  winged  infedls  ; but 
the  number  is  very  unequal  in  thofe  that  have  no 
wings:  lice,JieaSy  paJura,  lepifma  and  mites,  have 
fix  attached  in  the  fame  manner  as  thofe  of 
winged  infects  : fcorpions.  fpiders,  and  the  pha^ 
langium  have  eight,  the  onifcus,julits  and  fcolopen- 
dra,  have  them  attached  to  all  the  rings  of  the 
body,  the  head  and  tail  excepted.  In  fome  we 
find  two  pair  to  each  ring,  and  in  others  only 
one  pair. 

The  general  form  of  the  feet  of  infedts  depend 
upon  their  mode  of  life.  Thofe  that  inhabit 
water,  and  fwim,  have  their  feet  flat,  long  and 
ciliated:  In  thofe  that  employ  them  in  digging' 
the  earth,  they  are  broad,  ferrated  and  fliarp- 
edged ; if  ufed  in  walking  only,  they  are  long 
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and  cylindrical ; when  they  are  calculated  for 
leaping,  the  fe^mur  is  thick,  the  tibia  long,  and 
Irequcntly  arched.  From  thefe  different  con- 
formations it  is  very  eafy  to  recognize  the 
habits  and  mode  of  living  even  of  the  dead 
infeift. 

The  feet  of  infecfls  are  compofed  of  four  princi- 
pal parts,  which  are  denominated  the  haiuich  or 
coxa,  the  thigh  ox  femur , the  leg  or  tibia^  the  toe 
or  tarfus. 

Each  of  thefe  parts  is  enveloped  in  a cafe  of  a ' 
horny  fubftance.  They  move  on  one  another  by  ' 
ginglymus,  becaufe  the  hard  fubftance  being  ex-  i 
ternal,  the  articulation  cannot  take  place  by  Icfs  ! 
than  two  tubercles.  The  motion  of  each  joint  j 
is  therefore  performed  in  a lingle  plane,  that  of  | 
the  coxa  excepted,  as  we  fliall  prcfently  fee.  f 

The  coxa  ]o\ns  the  member  to  the  body,  and  i 
moves  in  a correfponding  cavity  of  the  corfelet,  j 
<5r  the  peeftus,  without  being  articulated  in  a "I 
pofitive  manner,  but  as  it  were  incafed.  The 
form  of  the  coxa  varies,  'fhe  infeefts  in  which 
the  feet  ferve  for  walking  only,  as  the  ccrambix^ 
the  chryjomclay  thegreater  number  of  the  Hymcn- 
optera,  Diptcra,  &c.  have  the  coxa  globular,  and 
forming  a real  mechanical  knee  : but  thofe  in 
which  it  is  ncceffary  the  feet  fhould  poftefs  that 
lateral  motion  which  is  requifite  in  fwimming, 
removing  the  earth,  &c.  have  the  coxa  broad  and 
flat,  and,  in  general,  its  longeft  diameter  in  the 
tranfverfe  diredion  of  the  body.  There  arc  even 
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as  the  dvtifcas,  or  zvater  beetles,  in  which 
the  pollcrior  coxa  is  conft)liciateJ  witlt  the  tiunk, 
and  iiTinioveable.  It  is  comiHcircd  into  the  lorni 
of  a plate  in  the  blalla,  the  lepifnid,  and  fume 
other  genera  w hich  w alk,  very  rapicli} . 

The  femur  immediately  follows  the  coxa,  to 
the  internal  part  of  which  it  is  articulated,  in 
fuch  a manner  that,  when  th.e  animal  is  in  a (late 
of  repofe,  it  is  parallel  to  the  inlerior  furtacc  ot 
the  body.  It  is  limited  to  a forward  and  back- 
ward motion,  with  relpccl  tc^  the  iirfl  piece. 
The  nature  and  extent  of  the  motions  ot  the 
femur  appear  to  determine  its  torm.  In  the 
infccTis  that  walk  much^  and  fly  little,  as  the 
ceirabus,  the  cicindiLi,  ^c.  ihc  femur  has  one  or 
two  eminences,  called  trochanters,  at  its  bafe. 
Thefe  appear  to  be  intended  for  removing  the 
mufcles  from  the  axis  of  the  articulation. 
Thofe  that  require  flrong  mufcles,  fuited  to 
leaping,  have  the  thigh  thick,  and  frequently 
elongated,  as  in  the  grafs-hopper,  altica,  foinc 
zvee-vils,  fleas,  In  thofe  that  dig  the  earth, 

the  femur,  which  is  moved  with  much  force, 
has  an  articular  furface  correfponding  to  the  flat 
part  of  the  coxa,  on  which  it  refts.  This  is 
obfervable  in  the  anterior  feet  of  fome  fearahai, 
jearites,  mole-crickets,  cf?r.  In  fine,  the  form  of  the 
i|  femur  is  always  fubordinate  to  the  kind  of  mo- 
I tion  it  has  to  perform. 

I The  tibia  is  the  third  joint  of  the  limb.  It 
i moves  in  an  angle,  wdth  refpedt  to  the  femur, 

and 
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and  is  not  fufceptiblc  of  any  other  direclion. 
The  figure  of  the  tibia  depends  elfcntially  on 
the  ufes  to  which  it  is  applied  : this  may  be  re- 
marked in  the  fwimming  infedts,  which  have  it 
flat  and  ciliated ; and  in  thofc  that  dig  the  earth, 
which  have  it  ferrated  and  fliarp-cdged.  In 
the'«<f/>^,  mantis,  and  feveral  others,  the  anterior 
foot  is  terminated  by  an  unguis,  and  forms  with 
the  femur  a kind  of  forceps,  which  thefe  infcd:s 
employ  to  retain  their  prey  while  they  devour 
it  living. 

The  tcirfus  or  toe  of  infects  forms  the  lalt 
portion  of  the  foot.  It  confids,  in  general,  of  ^ 
feveral  joints,  the  lad  of  which  is  terminated  by 
one  or  two  hooked  ungues,  orclaws.  Thefe  joints 
move  upon  each  other,  and  fomerimes  they  are 
capable  of  being  oppofed  to  the  tibia,  and  : 
thus  form  a kind  of  pincers  : The  figure  of  the 
tarfus  is  always  conformable  to  the  infccl’s  mode  j 
of  life.  The  articulations  arc  dender,  fcarcely 
didindl,  and  deditute  of  tufts,  or  balls,  in  the 
great  nurhber  that  burrow  in  the  earth,  and  fel- 
dom  walk  on  its  furface,  as  the  fcaraba-us,  bijhr, 
fpberidtum/fcaritis,  the 'favap;cs,  ^e.  They  are 
flat  like  fuis,  ciliated  on  the  edges,  and  often 
deditute  of  claws  in  the  infc(fls,that  fwim,  as, 
the  hydrophiltis,  ivatcr-ficas,  the  naucoris,  ftgara, 
i3c.  They  arc  furn idled  with  vifeous  balls, 
bridly  tufts,  or  vafcular  flcdiy  tubercles,  in 
thofc  that  move  upon  fmooth  and  dippery  bodies, 

as  fiiesy  chryfomcLt,  cerambicesy  thripes,  (tfc.  1'hey 

arc 
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lire  foriTiefl  inro  two  inove<ible  nnd  oppofuble 
claws,  in  infects  that  crawl  along  hairs,  and  hook 
themfclves  to  them,  as  common  liccy  ricitii,  and 
mites.  In  the  males  of  fome  ipecies  ot  the 
^enns  creibro^  and  feme  dytifei one  ol  the  articula- 
tions is  very  much  enlarged,  and  covered  with 
hairs  diTpofed  in  parallel  lines. 

The  tarlus  is  terminated  by  a lingic  claw  in 
fome  may  beetles , the  ivater-Jcorpion^  by  two 

in  the  greater  number  of  infevfts  ; and  by  two 
and  an  appendix , forked  in  the  middle,  in  the 
jlag  beetles. 

There  is  a particular  variation  with  refpecl 
to  the  number  of  joints  which  compofc  the 
tarfus.  In  moft  of  the  Colcoptera,  and  in  all  the 
Hymenoptera  and  Diptera,  it  confiils  of  five 
articulated  portions  ; in  the  genera  ctircu!i\ 
ebryfomelay  cerambiXy  and  of  four;  in  the 

dragon-flies  and  ear-zi  igs,  of  three  ; in  the  anterior 
feet  of  the  mantisy  nepOy  and  naiicoriSy  of  one  only  ; 
the  anterior  feet  of  the  papiliones  nympbales  have 
none. 

d'he  relative  proportion  of  the  feet  determines  in 
a certain  degree  the  manner  of  each  infccTs  mo- 
tion in  walking;  for  example,  when  the  legs  arc 
all  equal,  the.  movement  is  uniform,  but  its  rapi- 
dity varies  according  to  their  length.  The  fpccies 
:i  therefore  which  have  long  legs  run  very  quickly  : 
j this  is  obferyable  in  phalaugiinuy  fpider,fcolo- 
* pendra,ajilusy  rhagio ycerambix ymolorchus y cicindelay 

carabuSy^c.  On  the  contrary,  thofe  that  have  fhort 
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legs  arc  remarkable  for  a very  flow  pace:  of  this 
kind  are  the  jiiliis,  ticks,  gall  infctls,  &c. 

When  the  anterior  feet  are  longcfl,  they  retard 
motion:  this  takes  place  in  the  ephemera,  the 
mantis,  the  nepa,  ranatra,  and  in  fame  of  the 
jearabcei,  the  cerainbix,  elytra,  &c.  Feet  of  this 
kind,  therefore,  are  of  little  ufe  to  the  infed 
that  is  provided  with  them,  except  in  enabling 
it  to  lay  hold  of  bodies  to  hook  itfelf  to  them. 

When  the  poftcrior  feet  are  longcfl,  they  give 
to  the  infed  the  faculty  of  leaping-  This  effect 
may  be  remarked  in  the  grafs-hoppers,  crickets, 
fleas,  &c.  There  are,  however,  fame  infcds 
diflinguiflied  for  leaping,  in  which  the  poflerior 
legs  are  not  longer  than  theothers,  but  thcypolTcfs 
this  faculty  in  confequence  of  their  thighs  being 
very  thick,  and  furniflied  with  particular  mufcles. 
Such  are  the  altica,  cicada,  fome  ’veeevels,  and 
fome  ichneumons. 

Laflly,  there  are  fome  infeds  which  do  not 
leap,  though  the  poflerior  legs  are  longcfl,  and 
the  thighs  very  thick.  Among  thefe  arc  fame 
of  the  brnchi  of  Fabricius,  the  horia,  cedemcra, 
leucojpis,  chalcis,  &:c.  but  all  thefe  infcds  have  i 
a great  curvature  in  the  legs. 

We  may  now  examine  the  organs  of  motion  in 
the  feet.  The  motion  of  each  joint  is  performed 
in  a lingle  plane.  It  is  provided  by  only  two 
mufclcs,  which  arc  enveloped  in  the  preceding 
joint.  'Jdicfc  arc  an  extenfor  and  a flexor. 

In  the  Colcoptera  the  coxa:  move  by  a kind  of 

rotation 


Art.  VI.  Perfect  Insects. 


4S1 


rotation  on  their  longitudinal  axis,  ^vhich,  as  we 
have  already  obferved,  is  fituated  tranfverfely, 
and  forms,  with  the  middle  line  of  the  body,  an 
angle  more  or  lefs  approaching  90°.  As  the 
femur  is  attached  to  the  internal  extremity  of 
the  coxa,  the  diftance  between  the  thighs  is 
greatefl:  in  thofe  infecT:s  in  which  the  femur  is 
mofl  bent  with  refpecT;  to  the  coxa,  to  which  it 
is  articulated.  It  is  obvious,  therefore,  that  the 
pofition  of  the  plane  in  which  this  flexion  is 
made,  depends  upon  the  fituation  of  the  coxa: 
when  it  is  turned  forward,  the  plane  is  vertical; 
when  turned  backward,  the  plane  is  always  more 
oblique;  and  in  the  infafls  that  fwim,  it  is  even 
horizontal.  It  appears  then  that  the  almofl 
imperceptible  motion  of  the  coxa  determines 
the  moft  remarkable  movements  of  the  feet. 

The  mufcles  of  each  pair  of  coxae  and  femora 
are  fituated  inihe  fuperior  part  of  the  corfelet  or 
of  the  peiflus.  To  obtain  a proper  view  of  them,  it 
is  necelTary  to  cut  the  body  of  the  infetft  in  a 
vertical  direction. 


Over  the  lafl:  pair  in  the  pectus  there  is  a fcaly 
fubftance,  in  the  form  of  a Y.  The  ftalk  of  this 
part  aflords  an  origin  to  a mufcle  which  turns 
the  coxa  backward,  and  is  inferred  into  its  pof- 
terior  edge.  The  mufcle  which  turns  it  for- 
ward arifes  from  the  back,  and  is  inferted  by  a 
thin  tendon  into  its  anterior  edge. 

The  mufcle  which  extends  one  femur,  while  it  ' 


15  approximated 
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fiderable.  It  arifes  from  the  whole  branch  of 
the  piece,  in  the  form  of  a Y,  and  is  inferted 
into  the  internal  edge  of  the  head  of  the  femur. 

Its  antagonifi:  is  fituated  within  the  body  of  the  I 
coxa. 

The  mufclcs  which  extend  the  two  pairs  of 
anterior  femora,  arife  from  the  correfponding  . 
dorfal  parts,  and  not  from  particular  internal 
fubftances : the  flexors,  however,  are  always 
fituated  within  the  body  of  the  coxae. 

The  mufcles  which  turn  the  femora  arife  alfo  ,• 
from  the  parietes  of  the  corfelet,  viz.  themufcle  f 
which  moves  it  backward  to  the  dorfal  part,  ; 
and  that  which  moves  it  forward  to  the  lateral 
part.  In  the  zvater  beetlesy  which,  as  we  have 
obferved,  have  the  poflerior  coxa  confolidated  ■ 
and  immoveable,  thefe  mufcles  feem  to  extend 
to  the  femur,  which  is  therefore  furniflied  with  4 
four,  two  extenfors  and  two  flexors.  ^ 

The  other  orders  of  infe^fts  have  nearly  the  . 
fame  conformation  as  the  Coleoptera. 

The  mufcles  of  the  tibia  are  fituated  within 
the  femur.  The  extenfor,  which  is  fiiort  and 
flender,  is  attached,  to  its  external  edge,  (the 
femur  being  fuppofed  extended  in  the  longitu-  '' 
dinal  direeflion  of  the  body  0 the  flexor  is  much  | 
flronger  and  longer.  It  is  fituated  on  the  inner  | 
fide,  and  in  the  whole  of  the  fuperior  part.  ' 

There  are  likewife  two  mufclcs  to  each  joint 
of  thetarfus:  one,  which  is  final!,  and  placed, 
on  the  fuperior  or  dorfal  furfacc,  ads  as  an  ex- 
tenfor. 
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tcnfor.  The  other,  which  is  more  confpicuous, 
and  fitUwited  on  the  inferior  lide,  acts  as  a flexor. 

The  wings,  as  we  have  already  remarked,  are 
members  attached  to  the  lateral  parts  of  the 
pccfliis.  They  arc  particularly  appropriated  to 
flight.  One  entire  order  of  infects,  the  Aptera, 
is  deprived  of  them ; another  order,  the  Diptcra, 
has  only  two;  but  the  greater  number  have  four. 
In  the  latter,  however,  there  is  much  variety  in 
the  texture  of  the  wings.  In  the  Hymenoptera 
and  the  Neuroptera  the  four  wings  arc  entirely 
membranous.  Thofe  of  the  Lepidoptera  arc 
covered  with  farinaceous  fcalcs  of  different  co- 
lours. In  the  Colcoptera  the  two  fuperior  wings 
are  horny  cafes,  more  or  Icfs  folid,  called  elytra. 
They  completely  cover  the  two  inferior  wings, 
which  are  membranous,  and  fold  upon  each 
other,  forming  a doubling  at  their  external 
edge.  In  the  Orthoptera  the  fuperior  wings 
confift  of  elytra  or  femimembranous  cafes. 
They  cover  the  inferior  wings,  which  fold  lon- 
gitudinally, without  any  tranfverfe  doubling, 
the  genus  forjicula  excepted.  Laftly,  in  the 
Hemiptera  the  inferior  wings  fold  crolTways  un- 
der elytra,  which  are  partly  coriaceous,  and 
partly  membranous. 

In  the  Diptera  order,  there  is  under  each 
wing  the  rudiment  of  another,  which  terminates 
in  a little  button  or  fmall  folid  head.  Thefe 
parts  are  called  halteres  or  l^alancers^  be— 
caufe  it  is  fuppofed  they  ferve  to  maintain  the 

equilibrium 
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equilibrium  of  the  infecft’s  body  during  the  rapid 
motion  of  its  wings : this  much  at  leaft  is  known 
with  certainty,  that  every  time  the  infedt  ftrikes 
the  air  with  its  wings,  a very  quick  motion  is 
perceived  in  the  balancers.  There  is  alfo  found 
in  the  Diptera,  between  the  balancer  and  the 
wing,  a hollow  memb'ranous  fcale,  refembling  a 
fpoon  without  a handle.  When  the  balancer 
moves,  it^flrikes  againfl:  this  part,  and  appears 
in  that  manner  to  produc-e  the  well-known  > 
buzzing  found  made  by  flies  when  they  are  on  j 
the  wing.  , | 

The  mufcles  that  move  the  wings  are  not  yet 
w’cll  afeertained.  They  appear  to  be  two  kinds. 
Some,  which  are  fmall  and  fhort,  are  fitted  to 
extend  or  fold  the  wings,  at  the  fame  time  that 
they  move  them  to  or  from  the  body:  the  others,  ; 
which  are  fomewhat  longer,  are  calculated  to  i 
produce  the  motions  of  elevation  and  depreflion  ^ 
which  the  wings  perform.  \ 

The  elytra  of  the  Coleoptera,  Orthoptera,  and 
Hemiptera,  do  not  appear  to  afiifl;  in  the  adtion 
of  flying,  at  leaft  they  arc  not  moved  in  the  fame 
manner  by  the  mufclcs  of  the  pedlus. 

The  manner  in  which  the  wings  are  folded  or 
plaited  merits  fomc  confideration.  Citizen 
Jurine,  of  Geneva,  has  made  fome  very  curious 
obfervatiorts'on  the  appearance  of  the  nervous 
lines  and  divifions  of  the  fuperior  wings  in  the 
Hyrnenoprera  : he  has  fliewn  that  thefe  appear- 
ances are  highly  charadteriftk,  and  has  founded 

fomc 
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fome  very  natural  genera  upon  them.  Th'.s 
method,  applied  to  the  other  orders,  would  per- 
haps afford  refults  equally  fatislai'tory.  The 
genus  cicindt'ln,  for  example,  has  a kind  ot  trani- 
parent  dtlk  at  the  corner  of  the  wing.  The 
wings  of  the  forjicnla  are  folded  three  times 
tranfverfely,  and  -afterwards  plaited  throughout 
their  whole  length,  &c. 

\Vc  Hull  here  clofe  our  examination  of  the 
organs  of  motion  in  period  infeeb. 


Article  VII. 

Of  I he  Org(i?is  of  ^ [at  ion  in  jronns. 

The  organs  of  motion  in  worms  are  not  fo  per- 
fed;  as  in  caterpillars.  Having  neither  fcaly 
nor  membranous  feet,  feveral  of  them  crawl 
or  drag  themfelves  along  by  the  help  of  ftiff' 
hairs  or  briffles,  with  which  they  are  wholly  or 
partly  covered  : of  this  defeription  arc  the  genera 
apbroJi/a,  terebelldy  nereis,  Iumbricus,^c.  Two 
kinds  of  mufcles  contribute  to  their  motion. 

The  one  extends  the  whole  leng'th  of  the  body, 
and  forms  four  principal  fafciculi,  two  of  which 
belong  to  the  belly,  and  two  to  the  back.  Thefe 
four  mufcles  may  be  faid  to  conffitute  the  mafs 
of  the  body.  We  find  them  immediately  below 
the  Ikin.  Their  fibres  are  parallel  ; but  their 
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length  does  not  exceed  that  of  the  rings,  being 
interrupted  in  the  folds  of  each  ring  by  a very 
compadl  cellular  tilTue.  The  flru(flure  of  thefe 
inufcles  is,  however,  moft  diftindlly  obferved  on 
the  infide.  We  there  find  that  they  are  feparated 
from  each  other  by  a longitudinal  line,  and  en- 
veloped in  a kind  of  fack,  of  a clofc  cellular 
fubflance,  which  correfponds  to  each  ring  of  the 
body.  Thefe  four  mufcles  produce  the  prin- 
cipal motions.  When  thofe  of  the  back  con- 
tract wholly  or  partially,  they  raife  the  portion 
of  the  body  to  which  they  belong:  the  fame 
effect,  but  in  the  oppofite  direction,  is  produced 
by  the  contraction  of  the  ventral  mufcles. 

The  fecond  order  of  mufcles  in  worms  is  par- 
ticularly appropriated  to  the  motion  of  the 
fpines  or  briflles.  Their  number  is  equal  to 
that  of  the  tufts  of  hairs.  The  defeription  of 
one  of  them  will  be  fufficient  to  give  us  a know- 
ledge of  the  whole. 

The  hairs,  briflles,  fpines,  tubercles,  &c. 
which  project  more  or  lefs  from  the  furface  of 
the  bodies  of  thefe  animals,  are  manifeflly  move- 
able. They  arc*  retraCted  and  puflied  out  at 
p.leafurc.  The  mufcles  which  produce  thefe 
motions  arc  vifiblc  only  when  the  animal  is  laid 
open,  the  intcfinal  canal  taken  our,  and  the  fkin 
flrippcd  off.  We  then  obferve  that  each  tuft 
of  hairs  is  received  in  the  concavity  of  a flclhy 
cone,  the  bafe  of  which  is  attached  to  the  longi- 
tudinal mufcles,  and  the  apex  to  the  internal 
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extremity  of  the  hairs.  All  the  fibres  which 
form  this  cone  arc  longitudinal,  but  enveloped 
by  a compact  cellular  fubllancc.  They  move 
the  hairs  outwardly,  and  in  the  diredbion  which 
their  contraiflion  may  determine.  This  fiifl  clafs 
of  the  mufclcs,  which  belong  to  each  bunch  of 
liairs,  may  be  called  the  ‘protrcifl  of  the /pines. 

The  motion  by  which  the  fpincs  arc  drawn 
within  the  body,  is  produced  by  another  fet  of 
mufclcs,  which  may  be  called  ret)\:.7ors.  1 hey 
have  fewer  iibres  than  the  former;  their  aeb;ion 
is  therefore  very  feeble.  They  are  lituated  un- 
der the  internal  furface  of  the  long  mufclcs,  at 
a iliort  diflance  from  the  holes  with  w hich  the 
latter  are  perforated  for  the  palTiige  of  the  hairs. 
They  areinferted  into  the  tufts  of  fpincs,  nearly 
on  a level  with  the  point  which  thefe  reach 
Avhen  completely  rctradled.  It  may  be  conceived 
that  the  protractors,  when  they  ac!t,  pufli  the  re- 
tractor outward  ; but  the  latter,  w hen  contract- 
ing in  its  turn,  tends  to  recover  the  parallel 
fituation  of  its  fibres,  and  thus  draws  the  fpines 
inward. 

It  is  by  the  help  of  thofe  mufcles,  and  the 
fpines  on  which  they  act,  that  the  imperfect 
locomotion  of  thefe  worms  is  effected. 

There  is  another  family  of  worms  which  want 
both  fpines  and  briftles,  and  have  therefore  a 
different  mufcular  organization.  Their  manner 
of  crawling  varies  conliderably  from  that  of  the 
former. 
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Their  progreflion  is  accompliflied  by  the  help 
of  the  two  extremities  of  their  bodies,  which 
they  apply  alternately  to  the  furfacc  on  which 
they  crawl.  They  arc  fitted  for  this  kind  of 
motion  by  a peculiar  flrudture.  We  may  divide 
them  into  t\i  o orders. 

The  firft,  as  the  leecheSy  and  feveral  inteftinal 
zvormSy  have  the  head  and  the  tail  terminated  by 
a kind  of  contraeflile  flefhy  difeus,  fomewhat 
re’fembling  thofe  of  the  cuitle  fijh.  The  Oruc- 
tiire  of  thefe  two  difks,  which  perform  the  office 
of  fuckers,  cannot  be  eafily  afeertained,  for 
when  the  fkin  which  covers  them  is  removed, 
we  obferve  only  fome  very  fmall  fibres  inter- 
woven ill  different  diredlions. 

Though  the  v/orms  with  fuckers  poffefs  a 
great  power  of  contraction,  it  is  extremely 
difficult  to  trace  the  mufcles  that  move  their 
bodies.  Their  whole  fkin  may  indeed  be  re- 
garded as  one  mufcle,  or  a kind  of  flefhy  fack, 
furnifhed  with  circular  and  longitudinal  fibres, 
and  containing  the  vcffels,  vifeera,  and  glands. 
This  mufcular  flcin  is  thick,  and,  lined  with  a 
very  folid  and  compa(fl  cellular  fubftancc. 

When  the  worm  wifhes  to  change  its  place, 
the  body  is  fixed  at  one  of  the  extremities  by  the 
means  of  the  fucker  that  terminates  it ; the 
circular  mufcle?  of  the  fl<:in  then  feparately  ad, 
which  elongates  the  animal’s  body  by  diminiffi- 
ing  its  diameter:  when  the  free  extremity  has  in 
this  manner  reached  the  place  to  which  the 
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worm  choofes  it  fhould  be  extended,  it  is  applied 
and  made  fafl;  to  thatfpot  by  the  fucker,  and  be- 
comes the  fixed  point  of  a new  motion:  the 
animal  having  removed  the  fucker  firfi:  madeufe 
of,  draws  it  by  the  operation  of  the  longitudinal 
fibres  of  the  fkin,  towards  thefccond  fucker,  and 
proceeds  in  this  manner  to  fix  each  extremity 
alternately.’  This  is  the  mcchanifm  by  which 
progreffion  is  efte«fl:ed  in  the  worms  that  have 
terminating  dilks. 

The  fecond  order  of  worms  which  move  by 
fixing  their  extremities,  comp'rizes  the  greater 
part  of  the  vermes  inteJUna.  Thefe  polfefs  a lefs 
degree  of  cofitrailile  power  than  the  leechesy  and 
their  motions  are  therefore  lefs  extenfive.  Their 
head,  inftead  of  being  terminated  by  a difk,  is 
fometimes  provided  with  hooks,  by  the  means  of 
which  they  fallen  themfelves  to  the  parts  they 
fuck.  Such  are  the  common  t<eniOy  the  tenia  Jo^ 
//«;/;,  the  hydatigena,  the  hceruca,  the  echinorbyn- 
chuSy  the  iincinariay  6cc.  &c.  The  difpolition 
and  curvature  of  the  hooks,  which  vary  con- 
fiderably,  have  been  deferibed  by  Naturalills. 


Article  VIII. 

Organs  of  Motion  in  Zoophytes. 

1 HE  organs  of  motion  in  the  zoophyta  vary 
confiderably  in  their  nature,  their  form,  and  their 
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adlion.  It  is  therefore  neceflary  to  the  obtain- 
ing a juft  idea  of  thefe  organs,  that  we  ftiould 
take  a particular  and  fucccITive  view  of  them  in 
certain  orders  of  thofe  animals.  There  is  indeed 
often  more  difference  as  to  form  between  one  of 
the  Infuforia  and  one  of  the  Echinodermata  than 
between  a reptile  and  a fifli,  or  even  between  a ■; 
fifh  and  fome  mammalia. 

In  treating  of  the  parts  which  contribute  to  | 
the  motions  of  zoophytes,  we  fhall  follow  the 
courfe  traced  out  to  us  by  Naturalifts;  we  muft  1 
therefore  firft  examine  them  in  the  order  Echino- 
dermata, the  greater  part  of  which  is  diftinguifh- 
ed  by  numerous  retractile  feet,  and  an  envelope  [ 
more  or  lefs  folid.  ; 

Thefe  retractile  feet  are  a kind  of  fuckers,  and 
have  nearly  the  fame  organization  in  the  three  | 
genefa  which  compofe  this  order.  Each  of  thefe  J- 
fuckers  can  be  contraifted  feparately.  In  their 
form  they  refemble  a globular  phial,  or  ampulla, 
with  a long  tube.  They  are  filled  with  a fluid,  4 
and  their  parictes  are  formed  of  circular  fibres. 
The  elongated  or  tubular  portion  of  the  ampulla 
is  the  only  part  that  appears  without  the  animal 
when  the  feet  are  extended.  It  is  terminated 
by  a kind  of  diftc,  which  is  concave  in. the  mid-  v|i 
die.  The  fpherical  ’ portion  is  fituatcd  within 
the  body.  From  this  conftrudtion  of  the  foot,  r*' 
the  mechanifm  of  its  adlion  will  be  eafily  under-  | 
ftood. — The  liquor  contained  in  the  ampulla,  j 

becomes,  by  a change  of  phice,  the  caufe  of  mo-  ( 
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tion : when  the  foot  is  drawn  into  the  body,  the 
fpherical  portion  of  the  ampulla  is  greatly  en- 
larged : when  the  foot  protrudes,  the  parietes  of 
the  ampulla  contradl  and  impel  the  contained 
fluid  into  the  tubular  part,  which  confequcntly 
incrcafes  both  in  length  and  circumtcrence.  In 
the  retra(5lile  motion  of  the  foot,  the  tunic  of 
the  tube  is  contraded,  and  the  liquor  thereby 
ibreed  back  into  the  body  ot  the  ampulla. 

The  number  and  portion  of  thefe  feet  vary 
confiderably,  even  in  the  Ipecics.  I his  will  be 
apparent  from  the  view  we  arc  about  to  take  ot 
the  dilferent  genera. 

The  hololhuria  are  covered  with  a thick  cori- 
aceous Ikin,  ^\hicIl  the  animal  can  lengthen  or 
fliortcn  at  pleafure.  Thefe  two  motions  are  pro- 
duced by  longitudinal  mufcular  bands,  which 
vary  as  to  their  length  and  breadth  in  different 
fpecics,  and  fmaller  tranfverfe  bands  extended 
over  the  whole  internal  furface  of  the  body. 
The  animals  included  in  this  genus  have  their 
feet  difpofed  in  different  manners,  and  in  fome 
fpecies  they  are  even  wanting.  In  the  others 
we  find  them  either  fpread  irregularly  over  the 
whole  body,  lituated  upon  one  fide  only,  or 
placed  in  longitudinal  rows. 

The  ajierias  or  fea-Jlars  have  the,  covering  of 
the  body  of  a very  clofe  fibrous  texture,  the  in- 
terfiices  of  which  are  filled  with  grains  of 
calcarious  matter  of  various  forms  and  di- 
menfions.  This  kind  of  crufiaceous  fkin  is. 
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however,  fufceptible  of  a certain  motion,  which, 
Though  flow,  is  very  remarkable.  The  body  of 
the  animal  is  commonly  divided  into  five  bran- 
ches to, which  the  feet  are  attached.  Thefe  lafl; 

/ 

are  ranged  in  fevcral  files  throughout  the  whole 
length  of  the  branches  from  the  mouth.  The 
branches  are  fometimes  furnifhed  with  fpines, 
their  middle  portion  is  frequently  entirely  cal- 
carious,  but  articulated  at  its  origin,  and 
moveable  upon  the  central  part  of  the  body. 

The  echinus  or  fea-eggs  are  encrufted  by  a 
complete  calcarious  fkin,  the  furface  of  which 
is  covered  with  tubercles  difpofed  in  a very  re- 
gular manner.  Moveable  fpines  of  various 
fhapes  and  fizes  are  articulated  to  thefe  tuber- 
cles. It  is  very  difficult  to  difeover  the  fibres 
‘by  which  the  fpines  are  moved  at  the  will  of 
the  animal;  for  in  their  joints  we  obferve  only 
a folid  ligamentous  fubftance,  which  cannot  be 
eafily  cut.  The  feet  are  protruded  from  the 
body  of  the  animal  through  holes  which  perfo- 
rate the  ffiell  with  a great  deal  of  regularity,  and 
which  form  uniform  and  parallel  lines,  called 
by  natural iffs  ambulacra,  bccaufc  they  have  com- 
pared them  to  the  alleys  of  a garden. 

The  organs  which  produce  motion  in  the 
other  orders  of  zoophyta  arc  not  more  apparent. 
They  efcape  our  obfervation  in  confequcnce  of 
their  tranfparency.  A great  number  of  them 
have  their  mouths  furnilhed  with  tentacula, 
•which  are  moveable  at  the  will  of  the  animal, 

. and 


Art.  VIII.  Zoophytes. 


4^3 


and  with  which  it  feizes  its  prry.  The  tnedtifa, 
fwim  by  difplacing  the  water  with  alternate 
motions,  which  render  their  bodies  at  the  one 
time  flat,  and  at  the  other  convex.  The  coria- 
ceous fl^in  which  covers  the  adUnia^  pofTefTes  fo 
extraordinary  a power  of  contraction,  that  thefc 
animals  can  aflTume  the  mofl:  diflimilar  forms  at 
plcafure.  Sometimes  they  arc  flattened  into  a 
difk,  fometimes  elevated  into  a cone,  fometimes 
lengthened  into  a cylinder,  &c.  &:c.  In  the 
hydra  we  find  only  fome  moveable  tentacula.  In 
the  vortictUa  and  the  rotifer,  we  can  obferve,  bv 
the  help  of  inflruments,  fome  cilia  of  different 
figures  turning  round  their  axis  w ith  aftonilhing 
rapidity. 


We  now  clofe  our  anatomical  view'  of  the 
organs  of  motion:  we  have  not  thought  it  ne- 
cclfary  to  deferibe  their  external  forms,  becaufe 
th^t  has  already  been  done  by  Naturalifls,  and 
becaufe  our  objecfl  is  merely  the  examination  of 
their  internal  flrudlure. 


LEC- 


LECTURE  SEVENTH. 


OF  THE  ORGANS  OF  MOTION  CONSIDERED 

IN  ACTION. 

In  the  firfl  part  of  this  work  we  have  dcfcribed 
the  forms,  the  connexions,  and  the  relations  of 
all  the  organs  of  motion. 

Our  attention  has  been  principally  diredled  to 
the  articulations  of  each  bone,  and  the  particu 
lar  action  of  each  mufcle,  and  to  the  variations 
which  thefe  organs  undergo  in  different  animals. 

We  fliall  now  confider  the  elfedl  which  refults 
from  the  united  or  fucceflive  adtion  of  all  thefe 
organs,  in  producing  the  general  and  partial  mo- 
tions performed  by  animals  ; and  examine  how 
far  thefe  effects  are  modified  by  the  different 
organs  in  each  family. 


Article  I. 

Of  Siaudhig. 

Standing  is  that  pofition  in  which  an  animal, 
fiipports  itfclf  firm  and  e red  on  its  legs. 

If  a man,  or  any  other  animal,  fuddenly  dies  .j 

while  Handing,  or  ccafes,  in  confequcnce  of  fomc  *- 
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other  caufej  to  make  the  neccflary  eflorts  for 
preferving  that  pofition,  all  the  articulations  of 
the  legs  yield  to  the  weight  of  the  body,  and 
bend  under  it.  Standing  is  then  folely  the 
effeA  of  the  continued  aeftion  of  the  extenfor 
;mifcles  of  all  the  joints;  the  flexors  contribute 
nothing  to  it.  This  is  one  of  the  caiifes  which 
renders  it  more  fatiguing  to  ftand  long,  than  to 
walk  during  an  equal  time;  as  in  walking  the 
extenfors  and  the  flexors  acb  alternately. 

There  are,  however,  fornc  animals  in  which 
certain  articulations  arc  maintained  in  a flate  of 
extenfion,  in  confcquence  of  their  particular 
form,  and  the  ligaments  attached  to  them.  The 
Jhrk  affords  an  example  of  this.  The  furfacc  of 
the  femur  that  articulates  with  the  tibia,  has  in 
its  middle  a deprelfion  which  receives  a pro- 
jecTiion  of  the  latter  bone.  In  bending  the  leg, 
this  procefs  is  lifted  out  of  the  deprelfion,  and 
removed  to  its  poflerior  edge.  By  this  motion 
the  ligaments  are  necclfarily  more  ftretched  than 
during  the  extenfion  of  the  leg,  in  which  the  pro- 
cefs remains  in  its  focket.  Thcfe  ligaments 
therefore  preferve  the  leg  extended  in  the  man- 
ner of  fome  fprings,  without  receiving  any  affift- 
ance  from  the  mufcles. 

This  flrucflure  enables  birds  of  this  kind  to 
pafs  whole  days  and  nights  on  one  foot  without 
being  fatigued. 

It  is  not  fo  with  man  and  quadrupeds;  they 
are  preferved  in  a Handing  pofition  by  the  adion 
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of  the  mufcles  only  : but  the  exrenfion  which 
that  adtion  produces  is  not  to  be  regarded  as  a 
Hate  perfcdlily  motionlefs.  It  rather  con  lifts  of 
very  fmall  alternate  flexions  and  extenftons. 

Animals  may  ftand  on  two,  on  four,  or  on  a 
greater  number  of  feet. 

Thofe  which  ftand  upon  two  feet,  may  have 
the  body  either  vertical,  or  inclined  towards  the 
•horizon.  , 

A.  Standing  on  two  feet  with  the  body  vertical. 

To  retain  a'  body  in  a vertical  polition,  it  is 
necelTary  that  all  its  parts  be  fo  difpofed  as  to  be  \ 
eafily  preferved  in  a ftate  of  equilibrium  ; — that  4 
the  mufcles  have  the  power  of  continually  cor-  <1 
reeling  all  motions  which  might  produce  a devi-  S 
ation  from  this  balanced  ftate  ; — that  the  centre  <1 
of  gravity  of  the  whole  body  fall  within  the  li-  a 
mits  of  the  plane  occupied  by  the  fupports  of  n 
the  body,  or  its  feet ; — and  finally,  that  thefe  feet  ^ 
be  placed  firmly  on  the  ground;  and  fo  formed  m 
as  to  accommodate  thcmfelves  to  its  inequa-  *1 
litics.  ‘I 

Man  is  the  only  animal  that  pofleffes  all  thefe  ^ 
requifites  in  the  heceflary  degree.  1 

it  is  obvious  that  the  more  extcnfive  the  fur-  . | 
face  which  the  feet  include,  the  Icfs  is  the  dan-  • ; 
ger  of  the  centre  of  gravity  being  removed  be- 
yond its  boundaries,  'fhis  obfervation  a])plic9  . 
I)eculiarly  to  man,  wiiofc  feet  arc  very  broad,  and 

who 
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who  can  feparate  them  to  a much  greater  dif- 
tance  than  the  other  animals. 

The  power  of  feparating  the  feet  in  man  de- 
pends, ifl-,  on  the  width  of  the  pelvis,  which  is 
proportionally  greater  than  that  of  all  the  other 
animals,  who,  in  other  refpecls,  poflefs  fome  of 
the  conditions  requilite  for  a perpendicular  pof- 
ture;  as  may  be  obferved  in  the  Quadrumana 
and  Sarcophaga  : 2d,  on  the  length  and  obliquity 
of  the  neck  of  the  femur,  which  carries  that 
bone  more  outward,  and  removes  it  farther  from 
its  articulation  than  in  any  other  animal. 

The  great  fupcrficies  of  the  human  foot  is  a 
confequence  of  the  tarfus,  metatarfus,  and  all 
the  toes  reding  on  the  ground.  This  does  not 
take  place  fo  perfectly  in  any  other  animal  as 
man.  The  end  of  the  os  calcis  is  elevated  even 
in  monkies  and  bearSy  while  in  man,  on  the  con- 
trary, it  forms  a downw'ard  projection  to  fuflain 
the  foot  poftcriorly.  The  genus  Jidelpbis  alfo  very 
much  refcHibles  man  in  the  hind  feet,  but  thefe 
animals  want  all  the  other  requifites  for  (landing. 
The  quadrupeds  w’hich  have  the  tarfus  longer 
than  that  of  man,  have  it  at  the  fame  time  nar- 
rower, and  touch  the  ground  with  the  points  of 
their  toes  only. 

Man,  likewife,  furpalTes  all  quadrupeds  in  the 
advantageous  form  of  his  foot,  and  its  aptitude 
to  place  itfelf  firmly  on  the  ground. 

It  is  flat  inferiorly,  and  both  its  edges  reft 
upon  the  earth.  In  other  animals  the  foot  is 
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commonly  convex,  or  rather  as  in  the  monkies  i 
it  is  articulated  in  fuch  a manner  with  the  tibia,  . , 
that  it  reds  only  on  its  external  fide.  This  dif-  ’ 
pofition  is,  however,  neceflary  to  them,  as  it 
gives  them  the  free  ufe  of  their  pollex  or  great  j 
toe,  and  of  their  long  toes.  Even  the  length  of 
the  toes,  w'hich  is  fo  ufeful  to  monkies  in  feizing 
the  branches  of  trees,  is  extremely  inconvenient 
when  they  are  placed  on  level  ground  ; for  their 
power  is  diminifhed,  in  proportion  to  their  length,  ^ 
when  they  merely  prefs  upon  a plane  furface,  9 
and  have  no  round  part  to  encircle.  The  toes  9 
of  man,  on  the  contrary,  are  fhort  and  thick:  9 

his  pollex  is  very  ftrong,  and  longer  than  the  jfl 
other  toes.  This  conformation,  which  adds  to 
the  extent  of  the  foot,  does  not  occur  in  the 
other  mammalia.  It  fhould  alfo  be  obferved,  ^ 
that  the  human  toes  have  neither  nails  nor  horn 
inferiorly,  w'hich  would  obflrucfl  their  appli- 
cation to  the  ground,  and  prevent  them  from 
difeerning  its  inequalities. 

Laflly,  the  flexor  brevis  digilorum  pedis  in  man 
is  fituated  entirely  under  the  foot,  and  arifes  be- 
fore the  heel ; it  has  nothing  in  common  with 
the  mufcle  improperly  called  plantaris  gracilist 
which  is  inferred  into  the  os  calcis,  along  with 
the  other  extenfors  of  the  foot : the  flexor  longus 
pafles  by  the  fide  of  the  os  calcis ; fo  that  nei- 
ther of  thefe  mufcles  are  confined  by  the  heel 
when  it  refls  upon  the  ground. 

On  the  contrary,  the  planiaris  gracilis  ferves 

even 
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frven  partly  in  the  monkey,  and  more  completely 
in  the  other  mammiferous  animals,  to  bend  the 
toes  : It  paffes  over  the  head  of  the  os  calcis, 
and  its  action  would  be  obftru6led  were  it  com- 
prelTed  between  that  bone  and  the  earth. 

The  weight  of  the  body  tends  to  bend  the  leg 
forward  on  the  foot : it  is  therefore  maintained 
in  its  proper  pofition  by  the  extenfors  of  the 
heel.  Thefe  mufcles  are  the  gcmelli  and  the 
foleus.  They  are  proportionally  thicker  in  man 
than  in  the  other  mammalia,  except  perhaps  in 
thofe  that  are  remarkable  for  great  leaps.  T his 
is  the  reafon  why  man  is  the  only  animal  that 
has  real  calfs  to  the  legs,  and  why  the  men  that 
cxcrcife  thofe  mufcles  moft,  as  the  perfons  who 
pra(flife  leaping,  have  them  always  thicker  than 
others. 

The  thigh  of  man,  when  Handing,  forms  one 
line  with  the  trunk  and  the  leg  : In  quadrupeds, 
on  the  contrary,  it  is  fituated  clofe  upon  the  flank, 
and  frequently  forms  an  acute  angle  with  the 
fpine.  In  confequence  of  this  ditference,  the 
thigh  is  flat  in  thofe  animals,  and  round  in  man. 

The  extenfors  of  the  thigh  are  proportionally 
ftronger  in  man  than  in  other  animals  : It  is 
the  contrary,  however,  with  the  flexors,  which, 
befides,  defeend  much  lower  on  the  leg  in  qua- 
drupeds, and  thereby  prevent  the  complete  ex- 
tcnfion.of  the  leg  upon  the  thigh. 

In  the  extenfion  of  the  leg,  the  rotula  afeenda 
in  a groove,  fituated  below,  and  before  the  femur ; 
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this  reaches  higher  up  in  man  than  in  the  other 
mammalia. 

The  thigh  moves  upon  the  pelvis  in  every 
direction,  but  the  weight  of  the  body  tends 
chiefly  to  bend  it  forward.  On  this  account 
its  extenfors,  and  particularly  the  gluteus  maxi- 
muSj  are  fo  confiderable  in  man,  that  he  is  the 
only  animal  poflelTed  of  what  are  properly  called 
hips,  as  he  is  the  only  one  that  has  true  calfs. 

In  confequence  of  this  ftrudlure,  our  inferior 
extremities  are  furniflied  with  a fufficient  bafe, 
and  folid  columns  for  fupporting  the  trunk.  It 
was  alfo  neceflary  that  the  trunk  itfelf  (hould  be 
maintained  in  equilibrium  in  all  its  parts. 

The  firfi:  advantage  which  man  pofiefies  in- 
this  refpcdl,  conlifts  in  the  breadth  of  his  pelvis. 
Its  form  is  fuch,  that  his  trunk  refts  on  an  ex- 
tenfive  bafe;  and  the  mufclcs  of  the  abdomen, 
as  well  as  all  thofe  that  proceed  from  the  pelvis,’ 
have  a fufficient  hold,  at  their  inferior  attach- 
ments, to  enable  them  to  counteract,  inftantly, 
the  moft  minute  deviations  of  the  trunk  from 
its  ered:  pofition.  In  all  the  multidigital  ani- 
mals, the  pelvis  is  fo  narrow  that  the  trunk  re- 
fembles  an  inverted  pyramid.  It  will  be  cafily 
conceived,  that,  with  fuch  a form,  it  would  bp- 
much  more  difficult  to  preferve  the  equilibrium 
of  the  body,  were  thefc  animals  to  attempt  la 
Hand  upon  their  poftcrior  feet.  In  the  animals 
that  fomewhat  refemblc  man  with  refped  to 
the  breadth  of  the  pelvis,  viz,  thofe  witli  hoofs, 
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there  are  a number  of  other  clrcumfl:ances 
which  prevent  that  part  of  their  flrudture  from 
becoming  ufeful  to  them.  Bears  TKnAjJotbs  are 
the  only  animals  in  which  the  width  of  the  pel- 
vis, which,  however,  is  much  Icfs  confidcrable 
than  in  man,  is  not  completely  counteracted  by 
the  form  of  the  feet.  Thefc  fpccies,  therefore, 
Itand  more  frequently  on  their  hind  feet  than 
any  others. 

The  fccond  advantage  poflefTed  by  man  is  the 
facility  with  which  he  holds  his  head  crccT:.  In 
treating  of  its  articulation,  we  have  llicwn  that 
this  is  owing  to  the  pofition  of  the  foramen  mag- 
num, under  the  middle  of  the  head,  and  the 
horizontal  diredlion  of  the  eyes  and  mouth. 
Thefc  two  peculiarities  are  as  unfavourable  to 
his  progrcliive  motion  on  the  four  members,  as 
they  are  ufeful  to  him  while  he  piefcrves  himfelf 
on  two  only.  Man,  walking  on  all-fours,  could 
not  fee  before  him:  It  would  even  be  painful 
to  him  to  raife  his  head,  w hich  is  very  heavy, 
as  its  mufcles  are  weak,  and  it  wants  the  cervi- 
cal ligament. 

We  obferve,  befides,  fome  circumftances  in 
the  ftruclure  of  man,  w-hich,  though  they  do  not 
affifl;  him  to  ftand  upon  his  legs,  prevent  him 
from  ufing  the  four  extremities.  His  pofterior 
members  are  very  long  in  proportion  to  the  an- 
terior : in  confequcnce  of  this,  weak  children, 
that  cannot  w'alk  on  their  legs,  are  obliged  to 
crawl  on  their  knees,  or  to  feparate  the  legs, 
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iji  a manner  that  renders  their  pofition  very  con- 
ftrainedj  but  even  then  their  head  is  fo  filled 
■with  blood,  that  they  are  obliged  to  feek  fomc- 
thing  to  cling  to  in  railing  themfelves  up. 

The  quadrupeds  that  fometimes  try  to  Hand  on 
their  hind  feet  only,  in  order  that  they  may  either 
employ  their  fore-feet  in  taking  hold  of  fome 
objedt,  or  avoid  keeping  their  head  too  low, 
fecm  rather  to  fit  than  to  ftand.  Their  trunk 
refts  at  the  fame  time  on  the  hind  feet,  as  far  as 
the  heel,  and  on  the  buttocks : it  is  ftill  neceffary, 
however,  that  their  head  and  neck  fliould  be 
proportionally  fmall,  as  in  monkies,  fquirrels, 
oppojfums,  ^c,  otherwife  the  weight  of  thofe 
parts  would  be  too  great  for  the  force  employed 
in  their  elevation ; but  even  when  feated,  the  ani- 
mal is  generally  obliged  to  reft  on  the  fore-feet, 
as  may  be  obferved  in  dogs,  cats,  ^c. 

Some  quadrupeds  ufe  their  tail  as  a third  foot, 
to  enlarge  the  bafe  of  the  body ; and  when  it 
;s  flrong,  it  is  capable  of  contributing  to  their 
fupport  for  fome  time.  We  find  examples  of 
this  in  the  kanguroos  and  jerboas. 


B.  Standing  on  Tico  Feet,  •with  the  Bodp 
not  xertical. 

As  the  anterior  extremities  of  birds  conHitutc 
their  wings,  they  cannot  be  employed  by  thofe 
animals,  cither  in  fupporting  themfelves  on  the 
cround,  or  infeizing  objc<5ls,  T.his  rendered  it 
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nece/Tary,  that,  though  ftanding  on  their  pofte- 
rior  extremities,  they  fhould  be  able  to  reach  the 
earth  with  their  bill.  It  was  alfo  a necelTiry 
confequence,  of  the  faculty  of  flying,  that  the 
body  fhould  have  its  centre  of  gravity  nearly 
under  the  fhoulders,  in  order  that  it  might  be 
fuflained  by  the  wings.  It  follows,  therefore, 
that  the  bodies  of  birds  mufl:  be  heaviefl:  an- 
teriorly. Thefe  two  requifites  are  the  caufes  of 
all  the  peculiarities  we  obferve  in  the  Ikeleton 
•of  the  animals  of  this  clafs. 

It  muft  alfo  be  obferved,  that,  to  fuflain  the 
fame  centre  by  the  feet,  when  Handing,  it  was 
neceflary  that  thefe  members  fliould  be  diredled 
forward:  hence  the  great  flexion  of  the  femur, 
and  that  of  the  tarfus  on  the  leg.  The  length 
of  the  anterior  toes  alfo  contributes  to  extend 
farther,  in  the  fame  direction,  the  furface  on 
which  the  line  of  gravitation  falls  ; and  in  gene- 
ral, the  length  ot  thefe  toes  is  fuch,  that  birds 
can  eafily  ftand  upon  one  leg,  without  allowing 
the  vacillatory  motions  of  the  body  to  remove 
that  line  beyond  fo  broad  a bafe. 

The  birds  which  have  their  feet  fituated  far 
back  on  the  body,  as  the^r<f^^'j,  and  the  penguins y 
are  obliged  to  fupport  themfelves  irt  nearly  a 
vertical  pofition. 

The  length  and  flexibility  of  the  neck  is  alfo 
of  very  great  ufe,  in  varying  the  pofition  of  the 
centre  of  gravity,  fo  as  to  preferve  the  equili-  • / 

briumof  thebody.  In  Handing,  birds  generally 
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carry  the  head  ered  : in  fleeping,  they  turn  it 
towards  the  back,  and  place  it  under  the  wing, 
in  order  to  lay  the  greatefl  weight  on  the  point 
above  the  feet. 

At  the  commencement  of  this  Le6lure  we 
deferibed  the  mechanical  means  by  w'hich  the 
long-legged  birds  keep  the  tibia  extended  on  the 
tarfus,  without  any  voluntary  contraclion  of  their 
mufcles.  Borrelli  long  ago  explained  the  mc- 
chanifm  by  which  perching  birds  clafp  the 
branches  of  trees,  and  maintain  their  hold  with- 
out a conftant  attention,  and  even  deep  in  that 
poiition.  It  confifts  in  the  tendons  of  the  flexors 
of  the  toes*  palling  over  the  articulation  of  the 
heel,  and  their  union  wdth  a mufcle  W'hich 
comes  from  the  region  of  the  pubis,  and  pafles 
over  the  knee.  By  the  flexion  of  thefc  two 
articulations  the  tendons  are  nccclTarily  drawn 
upVvard,  which  caufes  the  toes  to  bendi  In 
confequen'cc  of  this  conformation,  the  knee  and 
the  heel,  even  of  a dead  bird,  cannot  be  bent 
without  producing  at  the  dime  time  an  inflexion 
of  the  toes.  The  mere  weight  of  the  body  of 
birds,  prefling  down  the  femora,  and  tibia:,  is 
therefore  fuflicient  to  make  their  toes  grafp  any 
twig  on  which  they  choofc  to  perch.  I am  not 
of  opinion  that  the  objedtions  which  have  been 
made  to  this  ingenious  explanation  arc  well 
founded,  or  that  the  theories  which  have  been 
offered  in  it3  Head  arc  admilnblc. 


C.  Standing 
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C.  Staiidiug  OH  Four  Fcct. 

W^e  have  already  pointed  out  the  caufes  wh.ch 
prevent  quadrupeds  irom  Handing  crc»5t.  I iiefc 
caufes  become  the  more  powerful  in  proportion 
as  the  animals  are  more  cornplctely  quadrupeds  ; 
that  is  to  fay,  as  they  are  lefs  capable  ol  dif- 
penfing  with  the  ufe  of  their  tour  teet  in  Hand- 
ing, and  as  thefe  members  are  provided  with  a 
peculiar  Hruv.Hurc  calculated  to  favour  that  pofi- 
tion. 

An  animal  which  Hands  on  four  feet  is  fup- 
ported  on  a very  conliderable  bafe  ; but,  in  con- 
fequence  of  the  weight  of  the  head  and  neck, 
the  centre  of  gravity  is  lituated  nearer  to  the 
fore  than  the  hind  legs.  It  follows,  therefore, 
that  the  anterior  extremities,  which  give  no 
fupport  to  the  human  body,  fuHain  almoH  the 
whole  burthen  in  quadrupeds.  They  are  there- 
fore furniHied  with  very  Hrong  mufcles,  par- 
ticularly thofe  of  the  fore-arm,  as  we  have  Hicvvn 
in  deferibing  them.  The  lituation  of  the  fcapulte 
being  very  lowp  the  body  is  fuHained  between 
them  by  the  ferratus  magnus,  which  is  much 
larger  than  it  is  found  in  man.  In  Ihort,  all 
that  the  poHerior  extremity  feems  to  want  in 
‘ mufcular  torce,  appears  to  be  transferred  to  the 
anterior. 

As  the  head  inclines  towards  the  horizon,  and 
, , is  projedicd  forward  by  a neck  w hich  is  often 
i very 
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very  long,  it  requires  very  powerful  means  to 
fuftain  it:  they  are  found  in  the  great  fize  and 
extenfive  attachments  of  the  mufcles  of  the  neck, 
and  the  flrength  of  the  cervical  ligament.  Thefc 
are  two  peculiarities  that  do  not  exifl:  in  man, 
•whofe  head  is  fupported  by  its  vertical  pbfition. 
The  ftrength  both  of  the  mufcles  and  ligament 
is  in  proportion  to  the  weight  of  the  head  and 
the  magnitude  of  the  horns.  But  when  they 
have  to  raife  burthens  of  an  extraneous  nature, 
as  is  the  cafe  with  the  mole,  the  mufcles  are  fur- 
prifingly  ftrengthened,  and  the  cervical  ligament 
is  ofTified. 

The  body  hangs  between  the  four  legs,  and 
tends  by  its  weight  to  bend  the  fpine  downward. 
This  effedt,  however,  is  counteradled  by  the 
abdominal  mufcles,  and  particularly  by  the 
mufculi  recti,  which  produce  a curvature  in 
the  oppofite  dircdtion.  The  extenfors  of  the 
fpine  do  not  afTift  in  the  operation ; on  the  con- 
trary, their  adlion  aids  that  of  the  weight  of  the 
trunk.  The  abdominal  mufcles  at^t  with  pe- 
culiar force  in  bending  the  vertebral  column 
upward,  and  giving  it  an  arched-like  form  in 
all  the  mammalia  that  arc,covcred  with  fcales  or 
fpincs,  and  which  are  accuftomcd  to  roll  them- 
felves  upon  the  approach  of  danger,  as  the  bcd^c- 
hog,  the  armadillos,  and  the  pangolins.  Thefc 
mufcles  are  therefore  Wronger  in  them  than  in 
the  other  families.  The  long-tailed  pangolin,  or 

pbata^in,  has  two  tendinous,  and  even  almoft 

ofTificd, 


Art. I.  Standing.  507 

ofTified,  produdlions,  which  extend  from  the 
xiphoid  cartilage  nearly  to  the  pelvis. 

The  legs  of  mammiferous  quadrupeds  move 
forward  and  backward  in  planes  nearly  parallel 
to  the  fpine,  and  not  fardillant  from  the  middle 
plane  of  the  body  upon  which  the  weight 
operates.  In  oviparous  quadrupeds,  on  the 
contrary,  the  thighs  are  direifed  outward,  and 
the  inflexions  of  the  limbs  take  place  in  planes 
perpendicular  to  the  fpinc.  In  the  latter  cafe, 
then,  the  weight  of  the  body  afts  with  a much 
longer  lever  in  oppofing  the  extcnlion  of  the 
knee.  Thefe  animals,  therefore,  ha\e  the  knees 
always  bent,  and  the  belly  dragging  on  the- 
ground  between  their  legs.  On  this  account 
they  have  received  the  name  of  reptiles. 


Article  II. 

Of  Jralkuig. 

All  the  progreflive  motions  by  which  man  and 
the  inferior  animals  remove  their  bodies  from 
one  place  to  another,  require  that  a determinate 
velocity  fhould  be  communicated,  in  a particu- 
lar diredion,  to  their  centres  of  gravity.  To  efl'edf 
this,  it  is  needfary  to  extend  a certain  number 
of  articulations,  which  have  been  more  or  lefs 

bent. 
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bent,  and  having  fuch  a pofition  that  their  ex- 
tenfion  may  be  eafy  on  the  fide  to  which  the 
centre  of  gravity  inclines,  and  difficult  on  the 
oppofite  fide,  in  order  that  the  principal  part  of 
the  movement  may  take  place  in  the  former 
direction. 

The  body  of  an  animal  which  attempts  to 
make  a complete  change  of  pofition,  may  be 
compared  to  a fpring  divided  into  two  branches, 
one  of  which  refis  upon  a refilling  body.  If 
thefe  branches,  after  being  brought  together  by 
external  force,  are  again  fet  free,  their  elaflicity 
will  tend  to  make  them  recede  equally,  until 
thev  form  the  fame  ang;le  with  each  other  which 
they  formed  before  their  compreffion.  But«the 
branch  which  bears  againfi:  the  fixed  body  not 
being  able  to  overcome  its  refifiance,  the  move- 
ment will  wholly  take  place  in  the  oppofite 
diredlion,  and  the  fpring’s  centre  of  gravity  will 
be  forced  from  the  refilling  body  with  more  or 
lefs  velocity. 

This  is  the  moll  fimple  and  correct  idea  which 
can  be  formed  of  the  progreffive  motion  of 
animals.  The  flexor  mufcles  of  the  part  which 
they  employ  in  each  kind  of  movement,  repre- 
fent  the  external  force  that  comprelfes  the 
fpring.  The  ex  ten  Tors  correfpond  to  the  claf- 
ticify  whicli  tends  to  make  the  branches  fly 
afundcr,  and  the  refifiance  of  the  ground,  or 
that  of  tlie  fluid  in  which  they  move,  reprefents 

the  obfinnfling  body. 

^ Walking 
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Walking  is  a motion  on  a fixed  furface,  in 
■W'hich  the  centre  of  gravity  is  alternately  moved 
by  one  part  of  the  extremities,  and  fufiained  by 
the  other,  the  body  never  being  at  any  time 
completely  fufpended  over  the  ground,  by  this 
definition  it  is  d.ifiinguifhed  from  leaping^  in 
vhich  the  whole  of  the  body  is  projedled  into 
the  air  ; and  from  running,  which  is  only  a fuc- 
ccfilon  of  fliort  leaps. 


A.  //  alking  on  Two  Feet. 

Animals  which  fland  creefi:  on  two  legs,  fuch 
as  man  and  birds,  walk  alfo  on  two  legs.  But 
feveral  quadrupeds  that  cannot  fiand  on  two  feet 
but  Avith  great  difficulty,  may  yet  move  in  that 
pofture  for  fomc  time  with  fufiicient  cafe.  This 
arifes  from  its  being  in  general  lefs  painful  to 
w\alk  than  to  Hand,  the  fame  mufcles  not  being 
continued  fo  long  in  adlion ; and  alfo,  it  is  lefs 
difficult  to  connedl  the  unfieady  motions  of  the 
body  by  contrary  and  alternate  vacillations,  (a 
thing  eafy  in  Avalking, ) than  it  is  to  prevent 
them  altogether. 

hen  man  intends  to  walk  on  even  ground, 
he  firfl:  advances  one  foot:  his  body  then  refis 
equally  upon  both  legs,  the  advanced  leg 
making  an  obtufe  angle  with  the  tarfus,  and  the 
other  an  acute  angle.  The  ground  not  yieldincr 
to  the  point  of  the  foot,  th^  heel  and  the  refi;  of 
the  leg  muft  of  neceffity  be  raifed,  otherwife 

the 
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the  heel  could  not  be  extended.  The  pelvis 
and  trunk  are  confequcntly  thrown  upward,  for- 
ward, and  fomewhat  in  a lateral  direeftion.  In 
this  manner  they  move  round  the  fixed  foot  as  a 
centre,  with  a radius  confiftingof  the  leg  belong- 
ing to  that  foot,  which,  during  this  operation, 
continually  diminiflies  the  angle  formed  with  the 
tarfus.  The  leg  which  communicated  this  im- 
pulfe  is  then  thrown  forward,  and  refts  its  foot 
upon  the  ground  ; while  the  other,  which  now 
forms  an  acute  angle  with  its  foot,  has  the  heel 
extended  in  its  turn,  and  in  like  manner  makes 
the  pelvis  and  trunk  turn  round  upon  the  formeT 
leg.  h-  ' 

It  wilt  be  Teen  that  by  thefe  movements  the 
centre  of  gravity  of  the  body  is  carried  forward 
at  each  progrefiive  fiep,  inclining,  however,  at 
the  fame  time,  to  the  right  and  left  alternately, 
fo  as  to  be  fupported  by  each  leg  in  its  turn. 
It  will  alfo  be  feen  that  each  leg,  immediately 
on  extending  its  heel,  bends  and  rifes,  in  order 
to  its  being  moved  forward;  extends  in  order  to 
reft  its  foot  upon  the  ground  ; turns  upon  this 
foot  as  on  a fixed  centre,  fo  as  to  fupport  the 
w'eight  of  the  body  ; and  then  extends  its  heel 
anew,  in  order  to  transfer  this  weight  to  the 
other  leg. 

Each  leg  fupporting  the  body  in  its  turn,  in 
the  fame  manner  as  in  the  pofition  of  Handing 
on  one  foot,  the  ex  ten  Tors  ol  the  thigh  and  the 
knee  arc  then  brought  'into  a^ftion,  to  prevent 
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thefe  articulations  from  giving  way.  The  flexors, 
too,  of  the  fame  articulations,  adt  immediately 
after,  when  that  leg,  having  thrown  the  weight 
of  the  body  on  the  other,  mufl:  be  raifed  pre- 
vioufly  to  its  being  carried  forward.  The  three 
principal  articulations  of  each  leg  are  fituatcd  in 
contrary  diredlions,  in  order  that,  during  their 
flexion,  the  foot  fltould  be  raifed  immediately 
over  the  place  it  occupied  during  their  exten- 
lion.  Were  not  this  the  cafe,  it  would  be  im- 
pofliblc  to  bend  them  without  throwing  the  foot 
forward  or  backward. 

It  is  the  impoflibility  of  regulating  this  un- 
dulatory  motion  in  a manner  perfcdlly  equal  on 
both  Tides,  that  prevents  man  from  walking  in 
a ftraight  line,  or  even  from  keeping  an  uniform 
direction,  if  he  be  not  very  careful  tocorrecT:  his 
deviations.  This  is  the  reafon  why  a man  can- 
not walk  in  a flraight  line  with  his  eyes  fliut. 

In  walking  down  an  inclined  plane,  or  de- 
feending  a flair-cafe,  the  advanced  leg  is  placed 
low'er  than  that  which  remains  behind,  and  the 
body  would  fall  on  it  with  a fatiguing  and 
dangerous  rapidity,  were  it  not  carefully  checked 
by  means  of  theextenfors  of  the  hip,  w'hich  per- 
mit it  to  defeend  only  by  degrees.  This  is 
the  reafon  of  the  loins  being  fatigued  in  de- 
feend ing. 

In  walking  upw-ards  on  an  inclined  plane,  or 
in  afeending  a flair-cafe,  it  is  requifite,  at  each 
flep,  not  only  to  tranfport  the  body  horizontally, 

as 
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as  in  walking  on  level  ground,  but  to  bear  ic 
up  againfl:  its  own  weight,  by  means  of  the  ex- 
tenfors  ofthe  knee  of  the  advanced  leg,  and  thofe 
of  the  heel  of  that  which  is  behind  : this  is  the 
reafon  of  the  knee  and  calf  of  the  leg  being 
fatigued  in  afcending.  We  have  then  an  ad- 
vantage in  inclining  the  body  forward,  becaufc 
the  lever  by  which  its  weight  acils  on  the  knee 
is  fliortened  in  an  equal  proportion. 

In  walking  w’ith  a very  wide  ilep,  one  feels 
a fatigue  limilar  to  that  produced  by  the  adlion 
of  afcending ; becaufe  the  legs  being  confider- 
ably  apart,  the  body  finks  lower  at  the  moment 
of  their  reparation,  and  it  is  neceffary  that  it 
fh’ould  be  proportionally  raifed  when  turning 
alternately  on  each  leg. 

Man  feldom  fwings  his  arms  in  order  to 
affift  his.  walking,  except  in  a very  narrow  path 
from  which  he  cannot  depart  ; and  then  he  em- 
ploys all  pofTible  means  to  correeft  the  vacillatory 
motion  of  the  body.  But  apes  ahvays  require 
the  aHiflance  of  thefe  extremities  in  walking, 
and  thofe  which  have  the  longdl  arms  ufe  them 
with  the  greatefl:  advantage,  as  the  long-armed 
monkey t and  the  orang  oitlang. 


15.  Walking  on  Your  Feet. 

In  the  adion  of  walking,  a quadruped  firft 
nightly  bends  the  articulations  of  the  hind  legs, 
and  then  extends  them  in  order  to  carry  forward 
, the 
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the  body.  The  breaft  being  thrown  forward  by 
this  movement,  to  which  the  extcnfors  of  the 
knee  and  the  heel  particularly  contribute,  the 
fore-legs  become  inclined  backward  ; and  the 
animal  would  certainly  lall,  did  it  not  iidlantly 
throw  them  forward  in  order  to  lupport  iclelt. 
It  then  draws  up  the  trunk  upon  the  tore-legs 
fixed  in  this  polition,  and  the  hind-legs  arc  again  ' 
brought  into  aeflion. 

But  it  mud  be  oblervcd,  that  thefe  movements 
are  not  pcrforme>d  at  the  fame  moment,  by  the 
two  legs  of  each  pair  in  the  aclion  of  w alking  ; 
for,  in  that  cafe,  the  animal  would  neccTarily  be 
completely  fufpended  for  a moment  over  the 
ground  ; and  its  motion  w ould  then  be  no  longer 
a ivalk^  but  a fucceflion  of  leaps,  particularly 
denominated  a full-gallop,  of  which  ave  fliall 
treat  in  the  fequel. 

Each  flep  is  executed  by  two  legs  only  ; one 
belonging  to  the  fore-pair,  and  the  other  to  the 
hind-pair  ; but  fometimes  they  are  thofc  of  the 
fame  lide,  and  fometimes  thofe  of  the  oppofite 
fides. 

The  latter  is  that  kind  of  motion  in  horfes 
w^hich  grooms  term  a pace.  The  right  fore- 
leg is  advanced  fo  as  to  fuftain  the  body,  which 
is  thrown  upon  it  by  the  extenfion  of  the  left 
hind-loot ; and  at  the  fame  time  the  latter  bends 
in  order  to  its  being  moved  forward.  While  they 
areolF  the  ground,  the  right  hind-foot  begins  to 
extend  itfell,  and  the  moment  they  touch  it  the 
VoL.  I.  LI  left 
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left  fore-foot  moves  forward  to  fupport  the  im- 
pulfe  of  the  right  foot,  which  likewife  moves 
forward.  The  body  is  thus  fupported  alter- 
nately by  two  legs  placed  in  a diagonal  manner. 

When  the  right  fore-foot  moves  in  order  to 
fuftain  the  body,  puflied  forward  by  the  right 
hind-foot,  the  motion  is  then  called  an  amhle. 
The  body  being  alternately  fupported  by  two 
legs  of  the  fame  fide,  is  obliged  ^to  balance  itfclf 
to  the  right  and  left,  in  order  to  avoid  falling  ; 
and  it  is  this  balancing  movement  which  renders 
the  gait  fo  foft  and  agreeable  to  women  and  per- 
fons  in  a weak  flate  of  body. 

In  the  animals  that  have  the  fore-feet  longer 
than  the  hind,  and  have  their  ftrength  chiefly  in 
the  anterior  part  of  the  body,  the  principal  im- 
pulfe  is  given  by  extending  the  fore-foot.  The 
hind-foot  then  rifes  to  follow  it,  and  it  is  not 
until  the  moment  that  the  latter  extends  itfelf 
in  its  turn,  that  the  fore- foot  is  raifed.  This  is 
the  manner  in  which  the  giraffe  is  faid  ro  move. 

But  when  the  fore-legs  are  greatly  difpropor- 
tionate  to  the  others,  and  particularly  when  the 
pofterior  extremities  arc  feeble  and  badly  arti- 
culated, as  in  ihc Jloibsy  the  animal  is  obliged  to 
drag  itfclfonward,  by  firfl;  extending  the  anterior 
legs,  and  then  bending  them  fo  as  to  draw’  the 
body  after  them;- the  hind-legs  aflbrding  but 
very  little afliflance ify  their  inipulfion.  It  is  this 
circumflance  which  renders  the  progreffion  of 
the  Jloths  fo  laborious. 


Thofe 
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Thofe  animals  which  have  their  fore-legs 
very  fliort  in  proportion  to  their  hind  ones, 
would  be  incapable  of  futhciently  iupporting 
their  bodies,  and  nuifl  tall  down  torward  on  each 
impulfe  of  the  latter,  had  they  not  the  precau- 
tion to  make  a prancing  movement ; that  is,  to 
raife  the  anterior  extremities  entirely  otf  the 
ground,  previoufiy  to  their  being  impelled  on- 
ward by  means  of  the  hind-feet.  Accordingly 
fuch  animals  cannot  in  propriety  of  language 
be  faid  to  walk  ; they  only  move  forward  by 
leaps.  This  is  the  cafe  with  the  greater  part  ot 
theRodentia,  fuch  as  the  ther.;/j,and  par- 

ticularly the  jerboas.  Indeed  thefe  animals  can- 
not be  faid  to  walk  at  all,  except  in  the  aaion 
of  afeending.  When  they  attempt  to  walk  llowly 
on  level  ground,  they  are  obliged  to  move  then)- 
felves  by  the  forc-fcct,  and  merely  to  drag  after 
them  the  hind-pair.  This  may  be  obferved  in 
rabbits,  and  ftill  more  diftimfHy  in  frogs. 

When  the  hind-feet  are  very  much  feparated, 
their  impulfe  becomes  more  lateral.  It  thence 
refultsthat,  at  each  ftep,  the  trunk  is  alternately 
impelled  fide-ways,  and  that  the  line  of  motion 
becomes  crooked.  This  may  be  remarked  in 
the  fwimming  animals,  whofe  manner  of  life  re- 
quires that  there  Ihould  be  a confiderable  fpace 
between  the  hind-legs ; fuch  as  the  otters,  the 
beavers,  the  tortoijes, 
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Article  III. 

Of  the  jlHions  of  Seizing  and  Climbing. 

and  a certain  number  of  other  animals, 
are  capable  of  feizing  objedls,  by  furrounding 
and  grafping  them  with  their  fingers.  For  this 
purpofe  it  is  neceffary  that  their  fingers  fhould 
be  feparate,  free,  flexible,  and  of  a certain  length. 
Man  has  fuch  fingers  on  his  hand  only;  but  apes 
and  fome  other  kinds  of  animals  have  them  both 
on  their  hands  and  feet. 

Only  many  apesj  have  the  thumb 

feparate,  and  capable  of  being  oppofed  to  the 
other  fingers,  fo  as  to  form  a kind  of  forceps. 
Thefe  are  therefore  the  only  animals  that  can  hold 
moveable  objecfls  in  a Angle  hand.  We  fliall  fliew 
hereafter  the  great  difference  between  the  hand 
of  the  ape  and  that  of  man,  and  the  advantage 
which  the  latter  pofTcffcs  for  all  delicate  opera- 
tions, in  which  it  is  neceffary  to  handle,  or 
pinch  minute  bodies.  The  other  animals,  that 
have  the  fingers  fufiicicntly  fmall  and  flexible 
to  enable  them  to  take  up  objeefis,  are  obliged 
to  hold  them  in  both  hands.  This  is  the  cafe  with 
fquirrclsy  rats,  oppojfims,  fife.  Others  which  have 
the  toes  fliorter,  and  which  bcfidcs  arc  under  the 
neceflity  of  refiing  on  their  forc-fcct,  as  dogs  and 
cats,  can  only  hold  fubflancos  by  fixing  them 
upon  the  ground  with  their  paws.  Laflly,  thofc 
that  have  the  toes  united  and  drawn  together  un- 
der 


der  the  fkin,  or  enveloped  in  corneous  hoots,  are 
incapable  of  cxercifing  any  prehenlile  power. 

We  have  already  tliewn  tliat  perfect;  prehen- 
tion  always  requires  the  power  of  rotating  the 
hand  upon  the  foiv-arm,  and  that  in  all  the 
animals  which  potFcfs  thefe  faculties,  the  bones 
of  the  flioulders  fliould  be  fo  litjated  as  to  pre- 
vent the  difplacing  of  the  fcapula  forward. 

The  faculty  of  leizing  or  grafping  firmly  is 
particularly  ufeful  to  animals  in  that  fpccics  of 
progretTion  called  This  moLion  conlirts 

in  hanging  from,  and  ftrongly  grafping  the  in- 
equalities of  branches,  or  any  other  object  fufeep- 
tible  of  being  feized  or  grafped,  and  riling  in  this 
manner  by  luccefTive  efforts,  in  a diredtion  op- 
politcto  the  animal’s  w eight. 

Man  is  a very  indiflerent  climber,  bccaufe  he 
can  only  grafp  with  his  hands.  His  feet  are 
merely  fitted  for  fupporting  him,  and  this  cir- 
cumftance  gives  them  much  lefs  fecurity  in  ele- 
vating the  body  by  the  extcnfioruof  the  heels 
and  knees.  He  is  obliged  to  employ  his  arms 
chiefly  by  extending  them  forward,  and  drawing 
up  his  body  after  them  when  he  has  fixed  his 
hands. 

Of  all  climbers  the  quadrumanous  animals 
are  the  beft.  They  can  feizc  equally  well  with 
their  four  extremities ; and  the  pofition  of  their 
hind-feet,  the  foies  of  which  turn  inward,  inftead 
of  being  diredted  downward,  is  ftill  farther 
favourable  to  them. 

LI3 
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The  other  animals  that  climb  confiantly,  as 
the  oppojfums,  the  phalangcrSy  the  ant-eaters^  and 
the  Jloths,  have  a fimilar  conformation.  The 
two  firft  have  the  thumb  almoft  always  direfted 
backward,  and  forming  a kind  of  heel,  very 
powerful  in  its  operations.  The  Jloths  and  the 
ani-caiers  have  a conliderable  protuberance  on 
the  heel,  which  accomplilhes  in  a certain  degree 
the  fame  effed:. 

Several  Quadrumana,  the  oppoffums,  phalan- 
gers,  and  ant-eaters,  may  be  faid  to  have  a fifth 
member  which  afiirts  them  in  climbing.  They 
can  feize  bodies  with  their  tail  almoff  as  power- 
fully as  with  the  hand.  The  mufcles  which 
produce  this  motion  do  not  differ  from  thofe 
of  other  tails,  except  in  polTcffing  a greater 
degree  of  force. 

The  animals  of  the  cat  genus  climb  by. fixing 
their  fharp  cutting  and  hooked  claws  into  fub- 
ftances.  We  have  already  explained  the  man- 
ner in  whichrtheir  nails  arc  retained  between  the 
toes,  with  the  point  elevated,  independently  of 
the  will  of  the  animal,  by  two  claflic  ligaments. 
When  they  wiffi  to  ufc  them,  they  arc  protruded 
by  thcadion  of  the  flexor  profundus  digitorum, 
which  moves  the  lall  phalanx  on  the  preceding 
one,  anddireds  the  point  of  the  nail  downward. 
This  is  the  mechanifm  which  enables  tofeize 
moveable  objects,  and  to  tear  their  prey. 

Thcdifpoiition  of  the  ligaments  is  very  differ- 
ent in  the  Jloths.  [heir  nails  arc  natiiridly  inflect- 
ed 
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ed  under  the  toes,  and  when  the  animal  willies 
to  ufe  them,  it  is  obliged  to  raife  them  by  the 
cxtenfor  mufcles.  Thefe  toes,  befidcs,  are  not 
very  convenient,  as  they  are  compofcvl  ct  only 
two  phalanges;  one  of  which  is  very  llioiT,  and 
the  other  entirely  covered  with  the  nail.  J he 
metacarpal  bones,  too,  arc  ofllfted  together,  and 
immoveable. 

The  climbing  birds  likcwife  lix  thcmfclvcs  to 
the  inequalities  of  the  bark  of  trees  by  their 
claws.  It  is  the  pollerior  toes  w hich  arcchielly 
ufed  in  fuppdrting  them,  and  jircventing  them 
from  falling.  Some  genera,  as  the  creepers  and 
the  mt -hatches^  have  only  one  jroflerior  toe;  the 
greater  part  have  two.  'I'Ko  vcood-peckerSy  and  the 
creeperSy  have  another  fupport  in  their  tail,  the 
quills  of  which  are  very  llitf,  and  capable  of 
being  flrongly  fixed  upon  the  furfaccs  over 
which  ihefc  birds  climb. 

Birds  can  only  exercife  the  faculty  of  prehen- 
llon  with  their  feet but  as  thefe  are  necelTary  to 
lullain  them,  few’  genera  employ  tbeir  toes  in  this 
manner,  except  when  flying,  becaufe  then  their 
feet  are  free,  or  fometimes  in  fw  imming  w ith  a 
Angle  foot,  as  the: pelico.ns  and  the  cormorants. 

Some  birds  can  lift  food  to  the  mouth  with 
one  foot,  while  they  fland  upon  the  other.  The 
parrots  and  the  otvls  are  moft  remarkable  for  the 
exercife  of  this  faculty  ; the  former  on  account 
of  the  conv  enient  difpofition  of  the  toes,  and  the 
latter  in  confequence  of  the  w eight  of  the  head, 
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which  would  occafion  them  to  fall  frequently 
were  they  always  to  extend  it  downward  in  or- 
der to  peck. 

Wading  birds,  being  capable  of  preferving  the 
articulations  of  their  legs' in  an  extended  ftate, 
Avithout  much  effort,  are  alfo  frequently  ac- 
cuflomed  to  fland  on  one  foot:  to  balance  them- 
felves  more  perfecflly  in  this  pofition,  they  hold  a 
flone  or  fome  other  heavy  fubftance  in  the  other. 

The  forceps,  like  hands,  and  prehenfile  tail 
of  the  camelion,  feem  to  give  to  that  ani- 
mal, though  belonging  to  the  clafs  Amphibia,  a 
form  not  lefs  advantageous  for  climbing  than 
that  of  the  Quadrumana  among  mammalia; 


' Article  IV. 

Of  Leaping. 

Leaping  is  a motion  in  which  the  body  rifes 
completely  from  the  earth,  darts  as  it  were  into 
the  air,  and  remains  without  any  fupport  for  a 
momentary  period,  the  duration  of  which  de- 
pends upon  the  force  of  the  projection. 

Leaping  is  performed  by  a fiiddcn  cxtcnfion 
of  all  the  inferior  articulations,  immediately 
after  they  have  undergone  an  unufual  degree  of 
flexion.  This  extcnlion  gives  to  the  bones  that 
compofe  thefc  articulations,  a violent  motion, 
the  impulfe  of  which  being  communicated  to  the 

centre 
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centre  of  gravity  of  the  body,  it  is  projected  \vith 
a determined  velocity,  which  is  more  or  Ids  in 
oppohtion  to  its  weight. 

A leaping  body  may  then  be  conlidered  as 
a projectile  which  gradually  lofes  tnc  acquired 
velocity  by  which  it  afeendeJ,  becaule  the  power 
of  gravity  is  every  moment  counteracting  that 
velocity.  The  projciftilc  force  theicfore  being 
given,  we  mayafeertain  the  arch  a leaping  body 
will  deferibe  in  the  air,  and  the  time  and  place 
of  its  defeent. 

The  projectile  force,  and  confequently  the 
extent  of  the  leap,  depends  on  the  proportional 
length  of  the  bones  and  the  llrength  ot  the  miif- 
cles.  The  animals  therefore  that  leap  bolt,  arc 
thofe  which  have  the  pofterior  legs  and  thighs 
longer  and  thicker  than  the  anterior,  as  the 
Lvjguroos y jcrl'cas , frogs , a/fifte,  gryl/i,  fras,  &c. 

The  fmall  animals  leap  proportionally  much 
farther  than  the  larger.  This  mull  be  obvious, 
if  we  confider,  that  when  the  projectile  force  im- 
preli'ed  on  two  bodies  is  in  proportion  to  their 
dift'erent  magnitudes,  their  velocity  will  be 
equal,  and  that  the  extent  of  the  fpace  through 
which  they  will  pafs  depends  entirely  upon  their 
refpeefive  velocities.  The  leaps  of  fmall  and 
large  animals  are  therefore  nearly  equal. 

The  direction  of  a leap  depends  on  the  fitu- 
ation  of  the  centre  of  gravity,  with  refpect  to 
the  member  by  which  the  impulfe  is  given. 
This  is  the  reafon  why  man  and  birds  are  the 

only 
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only  animals  which  can  leap  vertically,  becaufe 
they  only  have  the  trunk  fituated  above  the 
members,  by  which  the  leap  is  effected.  They 
may,  however,  leap  forward,  by  impreffing  a 
greater  degree  of  force  on  the  rotatory  motion 
of  the  thigh  than  on  that  of  the  leg  ; or  they  may 
even  leap  backward,  by  making  a contrary  ex- 
ertion. 

Qiiadrupcds  and  moft  infe(d:s  can  only  leap 
forward.  Spiders^  however,  which  have  feveral 
long  feet  on  each  lide  of  their  bodies,  can  leap 
fideways,  as  well  as  forward. 

Running  is  a feries  of  low  leaps  performed  al- 
ternately by  each  leg.  It  only  difters  from  walk- 
ing in  the  body  being  projected  forward  at  each 
ftep,  and  in  the  poflerior  foot  being  raifed  before 
the  afiterior  touches  thejjround.  It  is  more  ra- 
pid  than  the  quickeft  walking  ftep,  becaufe  the 
^ acquired  velocity  is  preferved  and  augmented  at 
each  bound  by  the  new  velocity  which  is  added 
to  it.  An  animal  therefore  cannot  flop  inflan- 
taneoufly  when  running,  though  a flop  may  be 
made  in  walking  at  each  flep.  The  velocity  ac- 
quired by  running  is  advantageous  in  leaping 
forward,  as  it  adds  to  the  velocity  of  the  leap  it- 
fclf  in  the  fame  direefion,  but  it  would  prove 
unfavourable  to  a vertical  leap,  and  even  entire- 
ly prevent  it.  An  animal  in  running  inclines 
its  body  forward,  in  order  that  the  centre  of  gra- 
vity may  l>c  in  the  proper  [wfition  for  receiving 
an  impulfe  in  that  diredion  from  the  poflerior 
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leg.  It  is  a) fo  obliged  to  move  the  anterior  leg 
rapidly  forward,  to  guard  againfl:  falling.  The 
lead  obdacle  which  would  ftop  this  leg,  and  pre- 
vent it  from  reaching  the  ground  foon  enough  to 
fiipport  the  body,  would  occafion  a fall. 

Interruptions  of  this  kind  arc,  on  account  of 
the  greater  velocity,  much  more  dangerous  in 
running  than  in  walking.  On  that  account,  too, 
falls  occur  mod  frequently  in  the  former  motion. 

Man  never  varies  his  manner  of  running,  except 
in  taking  longer  or  fhorter  Iteps,  or  in  giving  to 
his  motion  a greater  or  lefs  degree  of  rapidity; 
but  quadrupeds  vary  their  mode  of  running  by 
the  different  order  in  which  they  raife  each  foot, 
or  bring  it  to  the  ground. 

Trotting  is  a mode  of  running  in  which  the 
feet  diagonally  oppofite  rife  at  once,  and  fall 
at  once,  each  pair  alternately,  but  in  fuch  a 
manner  that,  for  a moment,  all  the  four  feet  are 
off  the  ground.  This  produces  a regular  mo- 
tion, and  the  found  of  the  animals  fteps  are 
heard  two  and  two  in  fucceffion. 

GaVophig  is  a running  motion  in  which  the 
animal  raifes  the  anterior  feet  at  each  ftep,  and 
throws  the  body  forward  by  the  extenffon  of  the 
pofferior  feet.  When  the  two  fore-feet  defeend 
at  the  fame  time,  and  are  followed  by  the  two 
hind-feet  alfo  defeending  together,  the  motion 
IS  called  ^ full  gallop,  which  is  the  moff:  rapid  a 
horfe  can  perform,  and  the  only  mode  of  running 
in  dogs,  bar^s,  &rc.  In  this  kind  of  gallop  the 
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fteps  of  the  horfe  are  likewife  heard  by  two 
beats  at  a time.  The  common  gallop  is  when  the 
two  fore-feet  are  lifted  unequally  and  fall  one 
after  another.  This  may  be  divided  into  gallops 
in  which  the  horfes  footfteps  are  heard  by  a 
feries  of  three  or  of  four  beats,  Becaufe  the  pof- 
terior  feet  may  fall  to  the  ground  either  both 
together,  or  one  after  the  other.  All  thefe  cir- 
cumftances  have  been  fufhciently  explained  by 
riding-mafters  and  hippotomifls. 

There  are  feveral  kinds  of  animals  which 
leap  by  the  means  of  organs  different  from  feet, 
but  always  by  a fuddcn  extenfion  of  feveral  ar- 
ticulations. 

Serpents  leap  by  folding  their  bodies  into 
feveral  undulations,  which  they  unbend  all  at 
once,  according  as  they  wifn  to  give  more  or 
lefs  velocity  to  their  fnotion  ; fome  may  be  af- 
lifted  by  the  fcales  of  their  belly,  which  they 
can  elevate  and  deprefs,  but  only  a few  genera 
arc  capable  of  employing  this  means. 

Some  fifhes  alfo  leap  to  the  tops  of  cataradfs 
by  bending  their  bodies  ftrongly,  and  afterwards 
unbending  them  with  an  elaftic  fpring. 

The  long-tailed  cray~fiJJjes,  particularly  the 
primps,  leap  by  extending  the  tail  after  it  has 
been  previoufly  bent  under  the  body. 

The  larva  of  the  fly,  vulgarly  called  the  mag- 
got, forms  itfelfinto  a circle,  contrads  itfclf  as 
much  as  poffiblc,  then  fuddcnly  unbending, 
darts  forward  to  a confidtrablc  diflancc. 


The 
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The  foduri£  have  a tail  formed  of  t\s'0  articu- 
lations, which  being  inHeCicd  under  their  ab- 
donaen,  and  afterwards  extended,  enables  them 
to  make  very  confiderable  leaps. 


Article  V. 

Of  Shimming. 

Leaping  commonly  takes  place  on  a fixed  fur- 
face,  which  pofielTcs  the  power  of  rcfiflance,  in 
confcquence  of  its  magnitude  and  its  firmnefs. 
Though  this  furfacc  yield  to  a certain  degree, 
in  confequence  of  being  cither  fott  or  elafiic, 
leaping  can  ftill  be  performed;  but  the  retro- 
grade motion  of  the  fiirface  produces  a diminu- 
tion in  the  velocity  of  the  leap,  compared  with 
that  which  is  made  from  firm  ground;  and  the 
velocity  is  always  greater  in  proportion  as  the 
refiftance  is  perfedl.  To  continue  the  example 
which  we  before  adopted,  of  a fpring  of  two 
branches  tending  to  feparate  from  each  other,  it 
is  evident  that  if  one  extremity  did  not  ex- 
perience a greater  refiftance  than  the  other,  the 
middle  of  the  fpring  would  not  change  its  place : 
but  in  proportion  as  there  is  a difference  in  the 
refiftance,  a motion  muft  be  produced  in  the 
dirciftion  oppofite  to  the  refifting  body. 

Swimming  and  flying  are  leaps  which  take 

place 
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place  in  fluids,  and  arc  produced  by  the  refin- 
ance thefe  fluids  make  to  the  impulfe  of  certain 
furfaces,  which  fvvimming  or  flying  animals 
move  with  great  rapidity. 

This  velocity  is  neceflarily  great  in  proportion 
to  the  rarity  of  the  medium.  The  mufcles 
which  produce  it  require,  therefore,  a force  vaftly 
fuperior  to  that  which  is  neceflary  for  a Ample 
leap  upon  a folid  furface ; but  there  is  ftill 
another  requifite  for  motions  which  take  place 
in  fluids  : The  body  being  entirely  furrounded 
by  thefe  mediums,  would  find  an  equal  refin- 
ance on  all  fides,  and  the  velocity  acquired  by 
firiking  the  fluid  pofleriorly,  would  foon  be 
overcome  by  the  quantity  that  mufl  be  difplaced 
anteriorly,  if  the  animal  had  not  the  power  of 
confiderably  diminilhing  its  furface  immediately 
after  it  has  flruck  the  fluid.  _ ' 

Swimming  and  flying  belong  to  different 
claffes  of  animals.  There  are  fomc,  however, 
which  unite  both  thefe  fpecics  of  motions;  but. 
the  one  is  performed  in  the  mofl  perfeft  manner 
by  fifiies,  and  the  other  by  birds.  We  fiiall,  in 
the  firfl  place,  confidcr  the  means  which  thefe 
two  claffes  employ,  and  compare  them  after- 
wards with  thofe  employed  by  the  fpecies  of 
other  clafics. 

As  all  birds  do  not  fly,  fo  all  fifiies  do  not 
fwim.  Thofe  which  fwim  befi  have  the  body 
fomewhat  elongated,  and  moderately  compreffed. 

An  animal  may  either  fwim  in  an  horizontal 
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plane,  or  in  a direcTiion  more  or  lefs  inclined. 
We  fliall,  in  the  firH:  place,  confidcr  this  motion 
as  it  takes  place  in  a horizontal  plane.  A filh, 
when  in  equilibrium  with  the  water,  (a  ftatc  in 
which  it  can  place  itfclf  by  means  which  wc 
{hall  hereafter  explain,)  and  w ifliing  to  advance, 
bends  its  tail  in  two  different  direvflions,  fimilar 
to  the  figure  of  the  letter  S,  by  the  means  of 
thofc  rtrong  and  complicated  lateral  niufclca 
which  we  have  already  deferibed.  The  animal 
then  extends  the  dorfal,  the  anal,  and  the  caudal 
fins,  as  much  as  pollible,  in  order  to  augment  the 
furface  of  the  tail.  This  member  is  next  extend- 
ed with  great  velocity,  aiul  according  to  the 
principle  wc  have  eftablifhcd  above,  the  refin- 
ance of  the  fluid,  that  is  to  fay,  the  difference  of 
the  velocity  it  admits,  with  that  which  the  effort 
of  the  fifh  tends  to  imprefs  upon  it,  anfw'ers,  as 
it  w’cre,  inftead  of  a (olid  furface.  The  body  of 
the  fifli  is  therefore  impelled  forward  by  the 
remainder  of  that  velocity. 

The  water  before  the  fifli  gives  lefs  refinance 
to  its  progreffive  motion;  ifl:,  becaufe  the  velo- 
city by  W’hich  it  advances  is  much  lefs  than  that 
which  it  employs  to  extend  the  tail;  2d,  becaufe 
when  the  tail  returns  to  a right  line,  the  fiOi 
prefents  to  the  fluid  only  the  thicknefs  of  its 
body,  which  is  far  from  being  confiderable. 

It  is  neceflary  that  the  filh  fhould  bend  its 
tail  again  to  give  a fecond  nroke  to  the  water. 
This  motion,  however,  is  dire  illy  contrary  to 

that 
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that  by  which  the  tail  is  extended,  and  produces, 
in  the  fluid,  a refiflance  in  the  oppofite  direclion, 
which  would  be  equally  powerful,  and  w’ould 
completely  counteracft  the  animal’s  progreflive 
itiotion,  if  the  furfaces  of  the  body  remained  the 
fame  ; but  the  dorfal  and  anal  fins  are  then  laid 
down  upon  the  body  ; the  cau'dal  fin  becomes 
folded  and  narrow;  befides,  the  curvature  of  the 
tail  takes  place  very  flowly,  while  its  extenfion 
is  fudden  and  violent.  After  having  returned 
to  the  right  line,  the  tail  is  incurvated  a fccond 
time;  it  then  bends  precifely,  in  the  oppofite 
diredlion,  and  the  impulfe  which  refults  from  it 
having  an  equal  obliquity,  but  oppofite  to  that 
which  refill  ted  from  the  firfl:  ffroke,  the  courfe 
of  the  body  is  rendered  ftraight. 

It  is  by  firiking  the  water  with  more  force 
on  one  fide  than  on  the  other,  that  the  fifli  is 
enabled  to  move  to  the  right  or  the  left,  and  to 
turn  horizontally. 

With  refpcdf  to  the  power  of  rifing  or  finking  in 
the  water,  it  appears  in  thegreater  numberof  fifhcs 
to  depend  on  the  air-bag  or  fwimming-bladdcr. 
We  lhall  defcribe  the  form,  the  connexion,  and 
the  flriufiure  of  this  important  organ,  when  wc 
treat  of  fecretions.  At  prcfent  wc  can  only  con- 
fidcr  its  ufe  in  progreflive  motion.  It  is  fuf- 
ficient  to  obfcrvc,  that  it  is  a bladder  of  greater 
or  Icfs  magnitiule,  fituatcd  v^ithin  the  abdomen, 
clofe  to  the  fpinc,  fomctimcs  Ample,  fometimcs 
double;  but,  in  the  latter  cafe,  the  two  parts 
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communicate  by  a fmall  canal.  There  is  fre- 
quently a dud  which  leads  from  this  bladder  into 
the  oefophagus  or  the  ftomach  ; but  it  appears 
that  the  air  contained  in  the  bag  cannot  pafs 
through  this  duct  without  the  conlent  of  the 
animal.  This  air  is  produced,  as  I think  I flialL 
be  able  to  prove  in  the  Ledure  already  referred 
to,  by  the  means  of  certain  organs,  which  fepa- 
rate  it  from  the  blood,  and  in  a healthy  fifli  it 
keeps  the  bag  always  diltended. 

When  the  air-bag  is  biiril,  the  lifli  is  no  longer 
able  tp  rife  in  the  water,  but  remains  always  oh 
its  back.  It  follows,  therefore,  that  this  bag 
communicates  to  the  back  the  degree  ot  levity 
proper  to  prCferve  it  uppermoft,  and  that  in  the 
flate  of  its  greatefl:  cxtenfion,  it  renders  the 
whole  body  futiiciently  light  to  enable  it  to 
afeend  in  the  water.  There  are  even  fomc 
fillies  which  are  capable  of  being  fo  dilated  by 
the  heat,  that  when  they  remain  for  fome  time 
on  the  furfacc  of  the  water,  aded  upon  by  an 
ardent  fun,  they  cannot  fufficiently  comprefs 
this  bag  to  enable  them  to  defeend  again.  Buc 
in  an  ordinary  ftate  the  fifli  can  comprefs  the 
bag  precifely  to  that  degree  which  is  neceffary 
to  preferve  an  equilibrium  with  the  w'ater  when 
it  wifhes  to  remain  in  an  horizontal  plane.  It 
comprefles  the  bag  ftill  more  when  it  wifnes  to 
defeend. 

This  compreflion  is  accompliflied  by  the 
lateral  mufcics  of  the  body,  which  tend  to  con- 
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tracfl  the  bladder  by  elongating  it.  In  this 
manner,  though  its  furface  remains  equal,  its 
capacity  is  diminill'ied,  fince  it  is  farther  removed 
from  a fpherical  form. 

Fifhes  that  have  no  air-bags,  polTefs  Icfs 
facility  in  changing  their  elevation  in  the  water. 
The  greater  part  remain  at  the  bottom,  unlefs 
the  difpofition  of  their  body  enable  them  to 
firike  the  water  from  above  downwards,  with 
great  force.  This  the  rays  do  with  their  large 
pevfloral  fins,  which  are  very  properly  called 
wings,  fince  the  means  thefe  fifhes  employ  in 
elevating  themfelves,  are  precifely  the  fame  as 
thofe  employed  by  birds  in  flying. 

The  'pleurone&es  ftrike  the  water  from  above 
downw’ards,  with  the  fides  of  their  bodies,  be- 
caufe  they  do  not  fwim  like  other  fifh,  with  the 
back  upw^ard,  and  tfie  belly  dowmward,  but  in  a 
very  oblique  pofition,  which  they  are  compelled 
to  take  in  confequen'cc  of  their  eyes  being  both 
fituated  on  the  fame  fide  of  the  head. 

As  the  rays  and  the  plcuronefJes  cannot  con- 
veniently ftrike  the  water  on  the  right  and  left, 
they  are  obliged  to  make  a fucceflion  of  leaps,  in 
order  that  the  whole  of  their  motions  may  have  a 
horizontal  dircdlion.  They  llrikc  the  tail  down- 
ward with  great  force,  which  elevates  them  a 
little,  and  this  motion  , combining  with  the 
power  of  gravity,  brings  them  back  after  dc- 
feribing  a curve  to  the  horizontal  line.  They 
depart  from  this  line  by  a new  leap,  as  we  fliall 
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explain  hereafter  when  we  treat  of  the  flight  of 
birds. 

The  Cetacea  employ  the  fame  means.  Their 
bodies,  it  may  he  obferved,  are  as  perfectly  or- 
ganifed  for  fwimming  as  thofc  of  filhes.  They  > 
differ,  however,  in  this  refpedl,  that  in  the 
Cetacea  the  principal  efforts  of  the  tail  arc  made 
in  a vertical  direction.  The  ufe  ot  the  air-bag 
is  in  them  fupplied  by  the  lungs,  which  are 
compreffed  and  dilated  by  the  avftion  of  the 
intercoftal  mufcles  and  the  diaphragm. 

The  peCtoral  and  ventral  fins  do  not  appear  to 
be  of  much  ufe  in  the  progrefiion  of  hflics,  but 
they  employ  them  to  preferve  thcmfclves  in  equi- 
librio,  or  a Hate  of  reff,  and  they  extend  them 
whenever  they  find  it  neccffiry  to  corred:  the 
vacillations  of  the  body.  They  employ  them 
likewife  in  the  flight  turnings  of  their  pro- 
grefllve  motion,  and  to  prevent  themfclves  from 
tailing  on  one  fide  when  fwimming.  Thofe, 
however,  which  have  them  very  large,  doubtlefs 
make  a more  efficacious  ufe  of  them,  but  our 
obfervations  on  this  fubjed  are  not  yet  fuf- 
ficiently  accurate. 

There  are  feveral  claffes  of  animals  which 
fwim  in  the  manner  of  fifhes,  that  is  to  fay,  by 
infleding  the  body,  fuch  are  ferpents,  and  the 
larvae  of  infeds,  that  have  long  bodies  and  no 
fins,  as  thofe  of  the  zvater  beetles y the  hydropbilus, 
^the  day  files y the  aquatic  tipul<ey  z-nd  gnats. 

But  the  mammiferous  quadrupeds,  the  zvater 
Mm2  birds. 
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hirds^  the  oviparous  quadrupeds^  and  the  CruJIacea, 
fwim  by  the  help  of  their  feet,  which  are  to  them 
what  oars  are  to  a boat. 

The  oar  in  a (late  of  reft  forms  two  angles 
with  the  fide  of  the  boat  j one  anterior,  and  the 
other  pofterior,  which  may  either  correfpond  or 
be  unequal.  The  boatman  moves  the  oar  fo  as 
to  render  the  anterior  angle  more  obtufc,  and 
the  pofterior  more  acute.  If  the  water  did  not 
refift,  the  boat  would  not  change  its  place  ; but 
its  refiftance  oppofing  the  oar,  the  angle  in 
queftion  widens  by  the  progreftive  motion  of  the 
boat.  This  impulfc  once  given,  the  boatman 
draws  back  his  oar  or  turns  its  edge  that  it  may 
not  interrupt  the  motion,  and  then  recommences 
the  fame  operation  to  give  the  boat  a fecond 
impulfe. 

The  body  of  aquatic  birds  is  naturally  lighter 
than  the  water,  on  account  of  their  feathers, 
which  arc  oily  and  impervious  to  moifture,  and 
on  account  of  the  great  quantity  of  air  contained 
in  the  cells  of  their  abdomen.  They  arctherc^ 
fore  ^Vrtciftly  in  the  iituation  of  a boat,  and  have 
no  occafton  to  employ  their  feet,  except  in 
moving  forward.  The  feet  are  lituated  farther 
back  than  thofc  of  other  birds,  bccaufe  their 
effort  is  more  direeft;  and  there  is  no  neceffiry 
for  their  giving  any  fupport  to  the  anterior  part 
of  the  body,  which  is  fufficiently  fuftained  by 
the  water.  The  thighs  and  legs  are  fliorr,  that 
the  refiftance  of  the  water  on  the  mufclcs  may  be 


Art.  V.  Swimming. 


533 


little  as  pqfTiblc.  The  tarfus  is  compreflTed 
for  cutting  the  water,  and  the  toes  aie  \ery 
much  expanded,  or  even  united  by  a membrane, 
in  order  to  form  an  oar  of  greater  breadth,  and 
capable  of  adding  upon  a gr^'-ater  furiacc  of  the 
water.  But  when  the  bird  infleods  its  foot  in 
order  to  give  a new  Broke  to  the  water,  it  clofes 
the  toes  upon  each  other  to  diminildi  the  re- 
fiJdancc. 

When  thefe  birds  wifit  to  dive,  they  arc 
obliged  to  comprefs  with  much  force  their 
breaft  in  order  to  expel  the  air  it  contains,  to 
elongate  the  neck  in  order  that  the  body  may 
acquire  an  inclination  torward,  and  to  Brike 
with  their  feet  upward  in  order  that  they  may 
be  forced  downward. 

Some  acquatic  birds,  particularly  i[\t  fivan^ 
fpread  their  wings  to  the  wind  in  fwimming, 
and  Life  them  as  Bids. 

The  quadrupeds  which  arc  the  moB:  perfecl: 
fwimmers,  are  furnildied  with  membranes  be- 
tween the  toes,  as  the  otter ^ the  beaver^  i^c.  ; 
but  the  others  may  alfo  fwim  with  more  or  lefs 
facility,  by  uBng  their  four  feet.  The  poBerior 
ferve  to  puBi  them  forward,  and  the  anterior  to 
fuBain  the  fore-part  of  the  body,  which  is 
heavieB.  Of  all  the  mammalia  man  has  moB 
occaBon  to  make  ufe  of  his  hands  in  fwimming, 
on  account  of  the  weight  of  his  head.  He  is 
even  almoB  the  only  animal  of  this  clafs  which 
cannot  fwim  naturally. 

Mm3 
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Tht  feals2.nd.  the  morfeSy  which  have  the  great- 
eft  refemblance  to  the  Cetacea,  and  fifties  in 
the  form  of  their  body,  are  the  beft  fwimmcrs 
of  all  the  mammalia,  and  they  arc  properly 
called  amphibious. 


Article  VI. 

Of  Flying. 

When  a bird  wifhes  to  fly,  it  firft  darts  itfelf 
into  the  air,  either  by  leaping  from  the  ground, 
or  throwing  itfelf  from  fome  height ; meanwhile 
it  elevates  the  humerus,  and  with  it  the  whole  of 
the  wing,  which  hitherto  remained  folded.  It 
afterwards  unfolds  it  in  a horizontal  diredtion, 
by  extending  the  fore-arm  and  the  hand.  The 
wing  having  thus  acquired  all  the  fupcrficial 
extent  it  is  capable  of  attaining,  the  bird  fud- 
denly  dcprefics  it,  that  is  to  fay,  it  moves  it 
downward,  until  it  forms,  with  the  vertical 
plane  of  the  body,  an  angle  more  obtufe  fu- 
pcriorly,  and  more  acute  inferiorly.  The  rc- 
fifrance  of  the  air  to  this  motion,  which  is  fud- 
denly  performed  in  it,  produces  a rc-aclion 
of  part  of  the  effort  upon  the  body  of  the. 
bird,  which  is  moved  in  the  fame  manner  as  in 
other  leaps.  The  impulfc  once  given,  the  bird 
rc-folds  the  wing  by  bending  the  articulations, 

and 
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and  elevates  it  again  to  give  a new  ftroke  to  the 
air. 

Xhe  velocity  which  the  bird  thus  acquires  in. 
afcending,  is,  like  that  ot  every  other  projectile, 
gradually  diminiflied  by  the  efteA  of  gravitation ; 
and  a moment  occurs  in  which  the  velocity 
ccafes,  and  the  bird  neither  tends  to  afeend  nor 
to  defeend.  If  the  animal  feizes  prccifcly  this 
moment  to  give  a new  ftroke  with  the  wing,  it 
M'ill  acquire  a new  afcending  velocity  which 
will  carry  it  as  far  as  the  firft,  and  by  repeating 
this  it  will  afeend  in  a uniform  manner. 

If  the  fecond  flroke  of  the  wing  takes  place 
before  the  velocity  obtained  by  the  firft  is  loft, 
an  additional  impulfe  will  be  received,  and  by 
continuing  this  adlion  tlie  bird  will  afeend  with 
an  accelerated  motion. 

If  the  wings  do  not  vibrate  at  the  moment 
-when  the  afcending  velocity  is  loft,  the  bird 
will  begin  to  defeend  with  greater  rapidity.  It 
it  allows  itfelf  to  fall  down  to  the  point  from 
which  it  departed,  it  cannot  afeend  as  high  as 
before,  except  by  a much  ftronger  exertion  of 
the  wings ; but  if  a point  is  feized  in  the  fall, 
fo  fituated,  that  the  acquired  defeending  velo- 
city and  the  fmall  fpace  there  is  to  re-defeend 
reciprocally  compenfate  each  other,  the  bird 
may,  by  a feries  of  equal  vibrations,  keep  itfelf 
ahvays  at  the  fame  height. 

When  a bird  wifltes  to  defeend,  it  has  only  to 
repeat  the  vibrations  of  its  wings  lefs  frequently, 
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or  even  to  fupprefs  them  altogether.  In  the 
latter  cafe  it  comes  down  with  all  the  accelera- 
tion of  gravity,  as  in  the  darting  of  birds  of  prey. 

A bird,  when  defeending,  may  alfo  fuddenly 
break  its  fall  by  extending  its  wings  ; becaufe 
the  refiftance  of  the  air  augments  in  proportion  to 
the  fquare  of  the  velocity,  and  by  adding  fome 
movement  of  the  wings,  it  may  enable  itfelf  to 
rife  again.  This  is  called  a recover. 

We  have  hitherto  regarded  flight  as  Amply  ver- 
tical, without  confidering  its  other  directions. 
It  can  be  of  this  kind  only  in  the  birds  which 
have  the  wings  entirely  horizontal : fuch  they 
probably  are  in  larks,  quails,  and  the  other  birds 
' which  we  obferve  to  fly  flraight  upwards  ; but 
in  the  greater  part  the  wing  is  always  more  or 
lefs  inclined  and  turned  backward.  This  chiefly 
arifesfrom  the'lengthof  the  quills,  which  afford 
much  advantage  to  the  refillance  of  the  air  adting 
on  their  extremities,  and  which  are  the  moreele- 
vated  by  it,  on  account  of  their  fixed  points 
being  at  the  roots.  It  appears,  however,  that 
this  inclination  may  be  varied  to  a certain  degree 
at  the  will  of  the  bird. 

Be  this  as  it  may,  we  may  confider  the  ob- 
lique motions  as  confiding  of  a vertical  one, 
upon  which  gravity  alone  can  adl,  and  of  a 
liorizontal  motion  which  it  cannot  afledt. 

When  a bird  therefore  widics  to  fly  horizon- 
tally, it  mud  rife  in  an  oblique  diredlion,  and 

make  a fccond  movement  of  the  wings  when  it 
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is  ready  to  defcend  below  the  point  from  which 
it  departed.  It  will  not,  fly  in  a flruight  line, 
but  will  deferibea  feries  of  curves  fo  very  much 
.depreffed,  that  the  horizontal  motion  will  over- 
come the  vertical. 

If  it  Wilh  to  afeend  obliquely,  it  is  ncceffary 
that  the  winys  Ihould  vibrate  quicker;  if  it 
wifli  to  defcend  oblicpicly,  they  Ihould  move 
flower:  but  thefe  two  motions  arc  both  perform- 
ed by  a feriee  of  curves. 

It  appears  that  there  arc  birds  w hich  have  not 
the  power  of  dimini  filing  as  much  as  they 
wifli  the  obliquity  of  the  wings,  and  in  which 
the  horizontal  motion  is  always  very  confidcr- 
able.  If  this  motion  be  favoured  by  the  wind, 
thefe  birds  are  obliged  to  afeend  by  a very  in- 
clined line;  for  this  reafon,  the  birds  of  prey 
called  noble  by  the  falconers,  are  under  the  nc- 
ceflity  of  flying  againfl;  the  wind  when  they  wifh 
to  rile  perpendicularly,  otherwife  they  would  be 
carried  to  great  diftances. 

They  have  a proportionally  greater  horizontal 
motion  than  other  birds,  becaufe  the  anterior 
qnills  of  their  wings  are  very  long,  and  their  ex- 
tremities prefs  dole  upon  each  other.  In 
the  ignoble  birds,  the  quills  at  the  end  of  the 
wing  have  their  extremities  feparate,  and  allow' 
the  air  to  pafs  between  them.  This  renders  the 
wing  lefs  capable  of  alTuming  an  oblique  poii- 
tion. 

The  deviations  of  flight,  to  the  right  or  left, 
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are  principally  produced  by  the  vibrations  of 
the  wings.  In  turning  to  the  right,  the  left  wing 
vibrates  ofteneft,  or  with  the  greateft  force  ; 
the  left  lide  then  moves  moll  rapidly,  and  the 
body  mull  of  neceffity  turn.  The  right  wing 
produces  the  fame  motion  towards  the  left 
lide.  The  more  rapid  the  flight  is  forward,  the 
greater  is  the  difficulty  of  one  wdng  furpaffing 
the  other  in  velocity,  and  the  deviations  are  lefs 
fudden.  This  isthereafon  why  the  birds  which 
fly  with  the  greatefl  velocity  make  large  cir- 
cuits in  turning. 

The  tail,  wffien  fpread  out,  contributes  tofuf- 
tain  the  pofterior  part  of  the  body.  If  it  is  de- 
prefTed  when  the  bird  has  acquired  a progreffive 
velocity,  it  prefents  an  obflacle  which  elevates 
the  poflerior  part  of  the  body,  and  depreffics  the 
anterior.  If  it  is  turned  up,  the  contrary  efted  is 
produced.  Some  birds  incline  it  to  one  fide, 
to  affift  them  like  a rudder,  when  they  wifli  to 
change  their  horizontal  diredion. 

The  firfi  motion  of  a bird  is  an  ordinary  leap 
with  the  feet.  Thofe  which  have  the  feet  very 
fhort,  and  the  wings  very  long,  like  the  martins^ 
ihc  booby,  ^c.  cannot  leap  fullicicntly  high  to  ob- 
tain the  necefiary  fpacc  for  the  cxtenlion  of  their 
wings.  When  on  the  ground  they  therefore  com- 
mence their  flight  with  confiderable  difficulty. 

It  is  fcarcely  necelTary  toobferve,  that  the  rc- 
fiflance  of  the  air  is  in  proportion  to  the  mafs 

which  is  flruck  at  one  time,  and  that  it  is  on 
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this  account  the  fhort- winged  birds  are  obliged 
to  repeat  their  vibrations  very  frequently,  which 
foon  fatigues  them,  and  prevents  them  from  fly- 
ing long  at  a time.  1 hefe  arc  the  motions  which 
conftitute  flying  in  birds.  Let  us  now  coniider 
how  thefe  animals  arc  enabled  to  execute  them. 

Their  trunk  is  an  oval,  which  is  broadeft  an- 
teriorly, and  narrowcll  poftcrit)rly.  1 heir  fpinc 
is  almoll:  inflexible,  and  proportionally  Ihorter 
than  that  of  quadrupeds,  d'his  gives  lefs  fatigue 
to  the  fpinal  mufeles,  and  renders  it  more  eafy 
to  change  the  pofition  of  the  centre  of  gravity, 
which  inuft  be  between  the  wings  in  flying,  and 
under  the  feet  in  Handing.  The  head  is  gene- 
rally fmall,  and  the  bill  tapering  to  a point, 
which  is  a convenient  form  for  cleaving  the  air. 
Their  neck  is  longer,  and  more  flexible  than 
that  of  the  mammalia.  It  therefore  fupplies  the 
w ant  of  arms,  and  that  of  flexibility  in  the  trunk, 
and  enables  them,  w hen  neceflary,  to  change  the 
centre  of  gravity,  by  moving  the  head  forward, 
or  drawing  it  backward. 

It  is  necelTary  that  the  centre  of  gravity 
ihould  conllantly  refide  in  the  inferior  part  of 
the  body,  otherw  ife  the  bird  would  fall  upon  its 
back.  This  is  produced’  by  the  magnitude  of 
the  pevHoral  mufeles  that  deprefs  the  wing,  and 
thb  pofition  of  the  levators,  which  are  fituated 
under  the  thorax,  and  not  above  it,  as  in  qua- 
drupeds. 

The  levity  of  the  body  of  birds,  likewife,  gives 
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more  facility  to  their  elevation.  It  is  occafion- 
ed  by  their  bones  being  hollow,  which  renders 
them  light  without  weakening  them,  an  empty 
cylinder  being  Ihongcr  than  a ftill  one  of  the 
fame  weight  and  length;  and  ftill  more  by  the 
large  air  cells  contained  in  feveral  parts  of  the 
body,  and  which  all  communicate  with  the 
Jungs.  The  air  which  birds  refpire  diltcnds 
them  in  every  part,  particularly  on  being  dilated 
by  the  warmth  of  their  body.  We  fhall  deferibe 
all  thofe  cells  when  w’e  treat  of  the  organs  of 
Tcfpiration. 

Finally,  the  texture  of  the  feathers,  efpccially 
that  of  the  quills,  and  their  elafticity,  greatly 
promote  flight  by  the  lightnefs  and  extent  which 
they  give  to  the  wdngs.  We  Ihrall  deferibe  them 
in  detail  when  we  treat  of  the  teguments  of  thefc 
animals.  But  it  is  not  the  feathers  only  which 
ferve  to  increafe  the  wing.  The  angles  included 
between  the  humerus  and  the  fore-arm,  and  be- 
tween the  humerus  and  the  trunk,  arc  furnilhed 
with  an  expanfion  of  the  Ikin,  extended  by  par- 
ticular miifclcs,  which  we  ihall  deferibe  in 
treating  of  the  panniculus  carnofus. 

d'herc  are  birds  which  never  fly.  Thefc  are, 
cjh-icbrs,  among  the  tcrrelhial  birds;  and  the 
pc^^idns,  and  the  maucho/s,  among  the  aquatic. 
'I  heir  wings  arc  fo  fmall  that  they  aj^pcar  only  to 
polfcfs  them,  that  they  may  not  form  too  mark- 
ed an  exception  to  the  rules  of  rcfcmblance  in 
the  dilVerent  cl.ifics  of  animals. 
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On  the  contrary,  there  are  mammalia  which 
fly  pretty  well  although  they  have  no  wings ; thefe 
are  the  bats',  their  humerus  and  fore-arm,  and 
particularly  their  four  fingers,  are  gieatly  elon- 
gated, and  include  a large  fpace  occupied  by  a 
fine  membrane  which  extends  to  the  feet  and 
both  Tides  of  the  tail.  It  forms  a furface  of  fuf- 
ficient  extent  and  firmnefs  to  raife  the  animal  . 
to  which  it  belongs  into  the  air.  The  bats 
have,  befides,  very  firong  pcCloral  nuif.  les ; their 
body  is  lliort,  narrow,  and  Tender  behind,  in 
fuch  a manner  that  the  lentre  ot  gravity  is 
lituated  under  the  wing; ; but  this  dilpc^fition  of 
the  body,  which  fits  them  for  Hying,  confines 
them  alfo  to  crawling,  bccaufe  ihcir  hind  legs 
alone  are  not  capable  of  fuflnining  them. 

The  other  mammalia,  the  lemurs^ 

po!ato:iches,  cr  Jytay  f jnirvcls,  and  the  flying 
fbalangcrs,  have  membranes  between  tlie  feet, 
but  no  elongation  of  the  toes.  They  can- 
not employ  thefe  membranes  in  raifing  them- 
felves,  but  they  ferve  to  fupport  them  for  a 
certain  time  in  the  air,  and  enable  them  to  rake 
great  leaps  in  defeending,  which,  however,  ought 
not  to  come  under  the  denomination  of  flying. 

The  dragon  is  a fmall  lizard  of  the  Eafl:  Indies, 
which  fupports  itfelf  for  fome  moments  by  a 
membrane  fuftained  like  a fan  on  a few  olTeous 
radii,  articulated  to  the  fpine  of  the  back. 

The  wings  of  flying  fiflies  are  fomewhat  ana- 
logous in  their  ftruifure  to  thofe  of  the  dragon^, 
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but  they  are  formed  by  the  extenfion  of  the 
pecftoral  fins,  or  by  fome  radii  lituated  under 
thefe  fins.  They  only  enable  the  animal  to  fly 
for  a fhort  time* 

N.  B.  In  deferibing  the  mufcles  and  other 
organs  of  motion  in  white-blooded  animals,  we 
have  fufficiently  explained  the  manner  in  which 
they  are  employed,  and  have  therefore  no  oc- 
cafion  to  return  to  that  fubjedt. 


END  OF  THE  FIRST  VOEUME. 
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Piltitcd  by  WILSON  uid  CO.  Wild  Cauit, 
Llncoui't  Inn  Field*. 


GENERAL  TABLE  OF  THE  CLASSES  OFJ 


With  Verlebrii* 


ANIMALS. . . 


{ 


Warm  blood  : a heart  with  two*  ventricles 


L Without  Vertebr® 


r Vivii 

■ 1 Ovu> 

Cold  blood  ; a heart  with  one  ventricle  . i 

\ Br.i 
f A fii 

Blood  veflels . 


U 


A kn( 
A kno] 


No  blood  veffels | ^ 


NIMALS. 

with  mammae i MAMWAt  tA. 

no  mamma:  2 Aves. 

hmetimts  accompanied  by  branchiz ^ Amphiiiia. 

I without  lungs 4 Pisces. 

jfpinal  marrow  : no  articulated  members . . • - 5 Moli-Osca. 
fpinal  marrow  : no  articulated  Members  ...  b Vermes. 

Ipinal  marrow  ; articulated  members 7 Crustacea. 

fl  fpinal  marrow,  articulated  members 8 Insecta. 

marrow:  no  articulated  members 51  Zooehvta. 


TABLE  I. 

CLASSIFICATION  OF  MAMMIFEROUS 


IMALS. 


Having  fijee  forts 
of  teeili 


With  Claws  or 
Nails,  • • • • 


Family  I.  BIMANUM.  Thumbs  feparate  on  the  fu-  1 »»  A 1,, 

perior  extremities  only / Homo* Man. 


F.  IF.  OyADRUMANA.  The  thumbs,  orgreattoes, 
feparate  on  each  of  the  four  feet ^ 


r Pithecus Orangs. 

Callitrix Supnjons. 

j J Ccrcopithecus  . . . 

Cynocephalus . . .Macaques, 

Paoio Baboons. 

[_  Cebus Aiouates. 


. . Makis . 


J I nc 

• < Lo 


F.  IH.  SARCQ. 
PHAGA.  No 
feparate  thumbs  < 
or  great  toes  on 
the  anterior  ex- 
tremities  


A.  Cheiroptera.  Elongated  f Vcfpertffl 
hands : membranes  extending 
from  the  neck  to  the  ^nus,  be.  V 

tween  the  feet 1 

[_  GaleopitH 

~ ErinaceuI 


B.  Plantiorada.  No  feparate 
thumbs  or  great  toes.  The 
whole  foie  of  the  foot  applied 
to  the  gtouucL  ^ 


P Lemur Maiis  or  Maucai- 

eos, 

Indri 

Lori 

Galago 

Tarfius Tarfier. 


p Pferopus Ronjftts. 

I Vefpertiiio Common  Bats, 

.Bats 4 Rtnoloplius 

j Phylloftoma  , , . . 

[_  Noftilio 


. Plying  Lemurs 
. Hedge  Hogs. . 


{Erinaceus Hedge  Hogs, 

Seliger Tenrecs. 


Urfus  . 


{Muftela 

Viverra  . . ^ . Ci<vets. 
Felis  . Cats, 

Canis  . 


. Weaxels, . 


D.  Pedim 
toes  on 


[AK».  Sepr..te  great  T nyapli Ofogun. 

the  poftenor  feet. . . . j ; 


p Kangurus Kanguroos. 

Hyftrix|... . . . ; .Poreupiues. 

Lepus  . I Hares 


MAMMALIA. . 


Wanting  at  lea-st, 
one  ki  cl  of  teeth 


F.  IV.  RODEN'f'IA.  Want  the  canine  teeth  only  . 


Cavia  .j, ......  - Camys . 

Caftor  • Betinsers. 


i j . . Squirrels . 


Cheiroinys 


Aye-Aye^  or  Ma~ 
dagafenr  Sqnirrt  I . 


{Myrmecophaga . . Ant-eaters . . . . 
Ory^ieropns  ...  .Cape  Ant-eater. 
Dafypuj Armadillos, 


F.  Vl.  TARDIGRADA.  Want  only  the  incifive  teeth  . . Bradypus Sloths  '.  . . ..  Megatherium 


Sorex 

Mygale 

Cluyfo-Chloris . 
Scalops 

Shrenumoufe. 
De/man,  or  Mujlt 
Sbs'evj, 

Urfus 

Bears. 

Taxus ........ 

Badgers. 

Nafua  

Coatrs. 

-Procyon 

Racoons. 

Potos 

Kinkajous. 

Iclmeucnon  . , . . 

. Mangonjles. 

Muftela 

. Weasels  and  Mar- 
tins. 

Lutra  

.Otters. 

Mephitis 

. MeuJ-'eles, 

Canis . 

. Dogs. 

Hyzna 

Didelphis 

. Sangstes. 

i);dyurus  .... 

Phai;mgi{la  . . . 

. Phalangtrs. 

Lepus  

. Hares. 

Lagomys  . . . 

. Pica. 

Hvdrochzrus  . 

Cavia  . • 

. Agoutis 

" Ptcromys  . . . 

.Polatouches,  or 
Flying  Sqntr. 
rels. 

Sciwrus 

Squirrels. 

p Arclomys  .... 

. Marmots. 

Leinmus 

. CampagiiolSf  or 
Pield-msce, 

Fiber  

. Ondatra. 

.Mils 

. Rats. 

Criceuis 

. Hamjlers. 

bpalax  

. Mole-Rats. 

Myoxus 

. Dormice. 

f Myrmecophaga 

. Ant-eaters. 

Echidna  .... 

. Porcupine  Ant- 
eaters. 

Manis 

. Pangolins  or  Scaly 

L 

Lizards, 

. Megatherium . 

. Megather, 

With  Hoofs  • 


I With  Rn-like  Feet 


F.  VIII.  RUMINANTIA.  Twotoes;  two  hoofs.. 


F.  X.  SOLIPED.A.  One  toe  : one  hoof Eqoi 

F.  X.  AMPHIBIA.  Four  feet 


C Elephas 

1 Tapir  . 

Sus  .... 

Hippopotamus  . . Ruver  Horfe 

I Rhinoc 

os 

Mofehu 

Mnjls. 

y Cervm 

^ Camelo 

ardalis  .Otrajfe, 

Antilcrf 

Capra  1 

Oy*s  .| 

L Uos  . .1 

0.r<r«. 

f Phoca  4 

\ Trichet 

J a Mor/es. 

P Manatt 

Lamantins. 

1 Delphii 

......  Dolphins. 

Phylete 

1 Balzna 

. Whales. 

k Monodt 

. . . Narauhal. 

P Ca 
■ \ La 


Camelus Camels.  j 

Lama Perwoian  Camels, 


tt- 


, . . Camels 


f Camelus 
\ Lama  . . 


. . . Che'vrot  'tnSy  cr 

Mujlts, 

. . . Deer. 

Is  .Giraffe. 


Camels. 

Peru^vtau  Camels, 


, . . Goats. 
, . . Sheep. 
, . Oxen. 


. . Hor/e. 

. , Seals, 

, . . Mor/es. 

, . Lamantins, 
. . . Dolphins. 

, . . Cachalots. 

. . . Whales. 

, . . Nar^vhal. 


V 


e 


* 


I 

t 


■A 

?> 


1* 


AVES. 


f 


TABLE  II. 

CLASSIFICATION  OF  JftiRDS. 


^ Feet  lliort:  toes  fuF 
nilhed  with  ftroii 

claws:  bill  hooked  ■ • ACCIPITIIES  •(  ( Accipih,^or  Rapacious  Birds) 


Four  toes : three  be- 
fore, one  beliind  : 
external  toes  wholly 
or  partially  united  • • PASSERES  • • 


( Pajferint  oj;  Small  Birds)  ■ 


Two  toes  before,  and 

two  behind  SCANSORES  • • (Cltmbe\f\ . 


The  front  toes  united 
at  their  bafe  by  a 
fliort  membrane  • • • • GALLINyE*  • 


(GallinMp<i  Birds  or  Poultry)  ■ 


Elevated  and  naked 
tarfi  : the  two  ex- 
ternal toes  united*  • • • GRALL.£  • • 


(IVaden) 


Toes  unite<l  by  broad 

inembraues  ‘ AJvSEKES 


~ Heud  and  part  of  the  Neck  without  -NooicoLLfis 


Head  covered  with  feathers  ; ccrc  at  the  ^ ff 


Head  flattened  from  the  front  backward  ; 
dtreflcd  forward 


T 


Bill  with  the  mandible  grooved  towards  4 le 
end  


Bill  with  notched  edges . 


^ - .Plumic 


Cremrustres  . 


.Dentirostres.. 


Bill  flraight,  flrong,  comprefled,  and  witlwt  ‘ 

a groove ^ . .Plenirostres  . 


Falco Falcum  , 


Laniub 8hr\htt 

Mufcicapa.  . . . Flytmchtn  . 


.CONIROSTRES. 


Bill  flender,  like  a puncheon  or  awl. . . . .Subulir 


Bill  fliort,  fiatte;ied  horizontally;  opening 
very  wide.^<,<. .Planirostres. 


Turdos  Thrujies. 

Ampelis Cotingas  or  Chattertrs, 

Tanagra  ...  .Tanagers, 

Phytotoma  ..  .Plant-cUppen. 
Momotus  ....  Mot  mot, 

Buceros Hombillt, 

Gracula Graklet. 

Corvus Croovf. 

Coracias Rotleru 

Paradifea Birds  of  Faradift.^ 

Oriolus Cajciqutt  or  Onolts  . . . 

Sturnus  .Starei, 


Gyp.ictOs  ....  Griffons. 

Aquila  Eag/es. 

Nifuj Sporroiij..ka'wis, 

Burcu Buzzards. 

Milviis /Cites, 

^ Falco Falcons, 

Otus Hihous  or  Horned  Qtvls. 

Strix Common  Ou/h, 

T Tyrnnnus  . . . . rant  Flycatchers, 

>1  Mufeivora. . . .Moncherolles, 

Mufcicapa ....  Common  Flycatchers. 


Loxia Grofshtnks 


Fringilla Sparron.vs  . 

Emberiza  ....  Bnucwgs, 

Farus Titmice. 

Pipra Manakiris. 

Alauda  Lurks, 

Motacilla  ....  Wagtails. . 


Bill  flender,  el 


Bill  flender. 


Bill  thick  and 


r Hirundo  .....  Siunllotvs . . . 
L Caprimulgus  Goat-Juekers. 

* Sitta Nsithatchet. 


{Cacicus Caciques, 

l^lerus Troop  Orioles, 

Xanchoinus  . . Caroiiges  or  BonanaBirds, 

r Loxia Gro/sheak. 

I Cruci-roftra  . . Cro/sbills. 

■<  Chloris Greenfinches, 

f\  Pyrrhiila Bullfinches. 

LCol  ius.  . , Colys. 

Fringilla. , . . .Sparrows, 

CiCicbs Chafiinches, 

Carduelis  . . . .Gcldfiuches. 

Vidua  Widow  Birds. 


r Silvia Warblers. 

I Erithacus  ....  Redbreujls, 

•lx  Ficcdula Fig-caters, 

Rogulus Wrens. 

L Motacilla  ....  Wagtails. 

{Hirundo Swallows. 

Apus Martins. 


ngated  and  folid Tbnuirostres  . 


.CuNEIKOSTKBS. 


ight  . 


Frochylus ....  Humming  Birds . 

(Jpupa Hoopoes. 

Merops Bee-eaters. 

Alcedo Hing  Fijhers, 

L Todus  Todys. 

Galbuia ’Jacamars, 

Picus Woodpeckers, 

Yunx Wrynecks. 

ICuculus Cuckoos. 

Crotophaga  . . Anis, 

Turacus  ....  .Touraeo, 

' Mufophaga  . . . 

Tfogon  . . . . .Curstculs, 

I BuCCO Barbels. 

Ramphaflos  . . Toneans, 
jPflttacus  ....Parrots 


‘ Common  wings  fitted  for  flying  .Alsctridbs 


Wings  too  fhort  for  flight  . 


oaevirEKNES  . 


' Columba  ....  Pigeons. 

Tetrao Grosss 

Pavo  Peacocks, 

Phafianus  ....  Phea fonts  .... 

Numida Pintados, 

Mcleagris  ....  Turkeys. 

Crax Curajj'ow. 

Penelope  ....  Gunns. 

- Otus Bufiardi. 

Striiihio Ofirich. 

Touyou American  Ofirich. 

Rhea Cajfowary, 

Didus  Dodos, 

r Pfophia Trumpeters. 

Palaincdea ...  Screamers. 


‘ Bill  fliort  and  thick  . . J ; Bretirostres 


creiary  os 
Boat-bills. 


■ i 
\ 

Bill  long,  ftrong,  and  like  a knife ..Cultrirostres  . 

'i 

Bill  long,  weak,  and  flattened  horizontally.  .^Latibqstres  . . . 


Cancroma 
L PJicnicoptcrus  Flamiisgi 


■ '"'T 

1 

f Trochylus.. 

. .Humming  Bird. 

1 Orthorincus 

. .Blraight-Oihed  Humming 

Bird, 

I 

1 

1 

C Knkaioe . . . 

. Cockatoos. 

Pfittanis  . . 

. Parrots. 

Ara 

. Maceawi, 

1 

1 Pfittacuia  . . . 

. Parrakets, 

' 

f Tetrao  .... 

.Groiis. 

Perdrix 

Parindges. 

j 

Coturnix  . . 

i^iails. 

Pha(i.inu.s  . 

Pheajanis.  \ 

Callus  .... 

Cocks. 

le.  Se. 

O'- 

\ 

Bill  flender,  long,  and  weak Lonoirostres. 


Bill  middle.fiztd  and  comprefled 


,i  ( Jn/erinf  or  xveb- footed  fVater  Birds ) 


The  four  toes  united Pinnipedes 


f Ardea Herons  .... 

< Myileria  ....  fabiru. 

(.  Tantalus Ibises, 

Platalca  Spoonbills. 

Recurviroftra  .Avo/ets. 

I Charadiius  . . . PUn/ers. 

Tringa Lapwings  . . 

Phalaropus  . . .Phalaropes.' 

2>cuIopax Woodcocks  . . 


RSSSIROSTRES. 


C Hiaiis . . 
Ardea . . 
< Ciconia. 
j Grus . - 
L Scopus . . 


Open-bi/fi, 
.Herons.  I 
.Storks. 

. Cranes. 

. Umbres. 


Tringa  . . . . 
Totanus  . . . 
Calidris  . . . 
Scolopax . . - 
Numenius.. 


L'tpwitigi, 
Gambets.  \ 
.Sandpipers. 
. Woodeoels, 

. Gurltwi. 


Haenvitopus  . .OyfieT.eatehers. 
Rallus  Rails. 

Fulica Couts . . . 


Parra. 


. Jaconas. 


t Fulica . . . 


Thumb  free  ; bill  oot  indented  ; wings  vwy 

long , .Macropterbs  . 


' Pelecaniis  ....  PeVseavs  . . 

Phaston Tropie-b.rds, 

!plo(US Darters, 

f Sterna .Terns. 


Polccanus 

Phclacrocorax 

Ffcg.ua 

Sula  .... 


Pelicans. 

. Cormorants. 
, Frsgates, 
Buebys. 


Thumb  free  ; bill  broad  uad  ferrated  ; wingVf 

a moderate  fize I . .Serrirostrss  . . 


Thumb  either  free  or  wanting  ; biUaotfer- 

rated  ; wings  very  Ihoru .y Brachypteres  . 


Larus  Gulls. 

Rhynchops  . . , Skimmers. 
Procellaria.  ..Petrels. 
Diomedea  . . . .Albatrojfes. 
'Anas  . Ducks. 

iMcrgus Mergan/ers. 

Colymbus ....  Grebes  . . 
Ulca Auks  . . . 


Colymbus 
Urinaior  . 


[_  lAptenodyta  . .Mauebets. 

\ 


Grebes. 
Divers, 

Urta GuilUmcti. 

Aica Puffins. 

Pinguin Penguins. 


PiNNIPEDBS . . 


Macropterf 


Serkirostre) 


. Brachypte 


PISCES. 


AMPHIBIA 


Two  Amides  to  the  heaijt 


TABLE  III. 

CLASSIFICATION  OF  RB 


Mack  flicll ; the  jaws  invefted  with  horn CHELON 

body  covered  with  fcales ; teeth  SAURIA 


One  Auricle  to  the  heart 


Bidy  covered  with  fcales;  no  feet;  never  bianchiffi  • -OPHIDy 


. s|b  naked ; feet ; hranchiffi  in  the  young. BATRACi  I 


PTILES. 

^ Tcftudo. 


JAtigiiis. 
Amphilbsna> 
CscIIia. 
Acrocordon. 
Angaha. 

I Coluber; . . . . 
Boa. 

L Crotalus  . . . . 


f Rana 

lA  • • S Salamandra  . 
L Siren. 


Fixed  branchi®  • 


TABLE  IV.  i 

I 

CLASSIFICATION  OF  FISHES. 


. 7ortoi/es . 


Teftado . . 
Clielonia . 


Turtles. 

Tortot/es. 

p Crocodilus CrocoJilet. 

I Iguana Guanas, 

OracD Dragons. 

Srellio Stfllioas. 

.Lizards  Gecko* 

Lacerta Lizards. 

Scincus .Schiitf 

Cbalcis 

Seps  ' 


.Snakes 

. . Rattle  Sttakes 

. . Frogs  

, . SalamandeTs  . . 


Vipera Vipers. 

Afpis Afps. 

Coluber Common  Sstaket, 


Rana Frogs, 

Hyla Tree  Frogs, 

Bufo Toads. 

Salamandra  ...Salamanders, 

Triton 


CHONDROI  fEBYGII 


' With  a cartilaginous  skeleton  - • “ 


\ 


^ Free  branchi® j.* . • • • BRANCHIOS  TEGI 


! 


■ Ren  id  mouth  at  the  end  of  the  nofe  or 

■ ^ 

• Tranfyerfe  mouth  under  the  fnout 


^ With  an  Offeous  Skeleton 


The  ventral  fins  fituatf  J before  the  peftoral  • • JUGULARES, 


Tratfccrfe  mouth  under  the  fnout ; teeth 
Tniwerfe  mouth  under  the  fnout  j no  teeth 
Mou^  at  the  end  of  the  nofe ; no  teeth. . . . 
^ Mouih  at  the  end  of  the  nofe ; teeth 


The  tones  of  the  jaws  anfwcting  inftead  of  teeth.. 
Mouth  very  wide ; a number  of  fmall  teeth , 


• 

■■■!“ 

g.  ...  ' f;  ' ' 

j '.-ki  .ih'Aii' 

- Moutjjunder  the  nofe  or  mur.zle  . 
Head  unarmed 


Petromyzon  Lampreys, 

Myxme  

Raia  1 Rays, 

Dog-JlJh. 

Chinpra Sea  Monsters. 

Batrshus  American  Toad.fijh, 

Poly^don. 

Aciponfer  ............  Sturgeons. 

Pegafus. 

Syn^harlnis Pipc.fijh. 

Ccntrjfcus Betlonns-fijh, 

Balif^s Horned-fijh. 

Ollrapon .Trunk.fiJ/i. 

Tetf^don  Sun.fjb, 

Ovoi^. 

Mola',. Moles.  ^ 

Porcupine.fjh. 

Lophiis • P>‘t>g-fjl>’ 

CycloBtcrus Lump-fijh. 

“.Mura^a Fils> 

;GymnhtJiorax-. 

ISynbn^clui'-. 

Sphagftriiii.'lius Ceciha, 

Gymnows Eleetrie  Eels. 

Trichi^tui. 

Gymnejerus Viug  of  the  Herrings. 

Ophid^di 

AmmtJftytes Sand-eels  or  Launces. 

AnarJcMejias Sea  IVolves, 

Xiphas  4 Snjsord.fiJh. 

Gadus  . . . ^ Haddocks, 

Bleuniuaai Blenitys. 


^ Head  ^med  

" Dorfjl)fins  partly  fpinous ; head  armed , 


The  ventral  fins  fit^d  under  the  peftoral TrfORACICI 


Curtus^A Hunch. back. 


f Two  dorfdl fins . . 


Dorf^l  fins  partly  fpinous  j head  unarr  led. . . . < 


'.iliiony^s Dragonett. 

rrjchinu&l IVeavers  or  Sca-Dragons. 

JranofeopLs Stargazers. 

'ottiis  Btill. beads, 

korpzna  , Scorpions. 

frigla. Cnrnards, 

* (jobius  L j Colys. 

Miillus  Surmullet, 

Scomber  Mackrels. 

Gaficrolleiu , Slicilehaeii. 

Macrourug  Longtails. 

konchiurm 

JohniuS.  ^ Johnes. 

Sciaina  ’.  7!| Scianes. 

■ Zeus  . , Dorees. 

StromateuS 

TheuthU.^_. 

Clia;todon.., 

Coryphsna^ Dorados. 

Bodianus  Rodtans, 

HoloccntruA  .■ 

Lutianus  . J. Lutiant. 

Perea ^ Perches. 

Amhias 


Bonesbfthe  jaws  naked,  and  anfwerlnj 
Twoiyes  on  the  fame  fide. . . . 

Thelpdy  very  long 

A fbnwed  difeus  on  the  head . 

- No  flttrculum  to  the  branchis 


Labrus tf'rafes. 

Spams Breams. 

inftead  of  teeth . . Scarus Scares. 

Pleuroncdlcs  Flounders, 


f Cspola  ....  t ........ . Sea  Serpents, 

' 1 ■ ■■ 


^ Tire  ventral  fins  fituatjbelund  the  pefboral  • • ABDOMINALES  • 


Head  ^prelTcd 


Spines  free  on  the  back 
_ MomWat  the  end  of  ajiong  nofe 


Lepidopus. 

Eclicncis Remoras. 

Mormyrus 

{Cyprinui  Carps, 

Mugil  Mnt/efs. 

Exocmtus Flytng.fijh. 

f Polyncmus 

Clupea Herrings. 

J Atherina  Aiherwts. 

S Argentina,  V Argentines.  ' 

Salmo Saimom. 

Efox Pikes, 

f Cobitis L'jches. 

Anableps. 

Siliirus. 

Platyfomaius, 

Cataphraftus. . Armed.fijb, 

Loricaria  Cseirafs-fijh. 

Amia  . . . .j 

Acanthono^s 

Fiftularia  Tobacco-pipe  f/h. 


the  jaws  naked,  and  anfwcring  infteaj 
s on  the  fame  fide 


r very  long 

•ed  difcus  on  the  head . 
:ulum  to  the  branchis. 


ith  ; no  cirri . 


ircHed ; cirri 


ee  on  the  back 

it  the  end  of  3j  long  nofe 


MOLLUSCA. 


TABLE  V. 

CLASSIFICATIdN  OF  MOLLUSCA. 


Head  covered  with  tentacula,  which  serve  for  feet 


• Fam,  I.  CEPHALOPODA- 


Naked  . . . . 
Testaceous  . 


. «pia CullU-fiJh. 


Argonauta Paper  Nautilut. 

Nautilus Pearl  Nautilus. 


{Sepia Cuttle-fjh, 

Loligo Calmars, 

Oftopus Pulps, 


Head  free,  and  crawl  upon  the  belly  • 


II.  GASTEROPODA 


No  (hell } or  the  (hell  concealed  by  the  fle(h . 


riio 

jcylsa 

tooris 

rhyllidia. 
jrhetis. 

Limax Slugs. 

Tcftacella. 
iig.^relus. 

^plyfia Stinking  Sea  Snail  \ 


{Dorii Sea  Leman. 

Tritonia. 

Eolb. 


‘Itfeyeral pieces. . . .Multivalvbs  , 
C fllical CONIVALTBS  . . , 


L The  (hell  apparent  ^ 


Ihiton. 

’atclia Limpets,, 


r 


l~  Aperture  entire. 


aral  . .SriKivALVEa.  . •< 


dalyotis’ Sea  ears. 

Ncrita  Sea  Ss/aili . 


FilTurelb. 

Patella Limpets. 

Crcpidula. 

Calyptra:.'(. 


k 


Ncrita. 

Natica. 


Turbo Perritviniles 

Vermetus. 


Turbo Perritsiinkles. 

Cyclodoma. 

Turritella . Staireafe  Shells. 


Trochus Top.Jhells 

Bull.i Dipper.fsiails. 


Pyramidella. 

Trochus Tops. 

Monodonta. 

. Solarium. 


fPlanorbis. 

Helix Snails, 

Biilimus. 


L Achatina. 


Aperture  (loped  towards  the 
bottom 


\'oluta Volutes  . 


Ovula 

Cypraa Goiusys  or  Force]  fht 

Shells. 

Conus  Cosies, 

ferebellum. 


- Aperture  ending  in  a canal  ^ 


$trombus . 


- Buccinutn Whelks  . 


r Voluta. 

Mitra Mitral  Volutes. 

J Columbella. 

J_T.3^.-lf^ineIla. 

Ancllla. 

[_  Oliva Oli've Jhells. 


Ccrithium. 

PIcurotoma. 

Ftifus. 

Fafciolaria. 

Pyrula. 

Murex. 

Turbinella. 


' Strombus. 
Pterocera. 
Rollellaria. 


■ With  a membranous  or  coriaceous  cloak ; no  (hells  . 


r Cidldea  Mmn.Jhlh. 

j Hdrpa, 

J Buccinum Whelks. 

■ I Tcrebra. 

Purpura Purple.fjh. 

l_Naffa. 


Pterocrachca. 

Thalia. 


No  diftinct  head i HI.  ACEPHALA 


With  a cloak, 
furnilhedwith 
_ (hells 


Open  anteriorly  ; no  ar- 
I liculated  tentacul.i, 

( nor  ciliated  arms. . . . 


Inbqoivalves  • 


r Oftrea Oyjlers 

Lazarus. 

• ^ ^ndylus Thorssj/  Oyjler. 

I riacuna. 

&nomia. 

L Pe^len Scallops. 


■ Oftrea Oyjlers. 

Pedum. 


Equivalves;  a foot  adapt,  f Anodontites. 

L Unio. 


ed  for  crawling ; no  tubes  I 


f Lima. 

Equivalvej  : a footcon-  Perna. 
liructed  forfpinning;  no  1 a • i 


Jytilus. . 
nna.— 


Tubes  in  the  cloak  for  the 
anus  and  refpiration}  the 
foot  frequently  fitted  for. 
_ fpinning 


Tellina. 

* [^ardiiim Cockles  . 


{Venus. 
Mcrctfix. 
Cyclas. 
Paphia. 
Capfi. 

Donax. 

r Cardita. 

J Tridacna. 

Hippopus. 


[!)hama  . 


^1}  at  one  end,  through  which  the  foot  pa(Tcs  ; pro. 
j longed  tpwards  the  other  in  a double  tube 


Open  before  ; neither  foot  nor  tubes ; twociliafed  arms,  T 
' rolled  into  a spiral  form 


’ Avicula S'walh'w.tail  Shells. 

Malleus Uammer.Jhelts . 


. Mu/ctes 


^ Mytilus. 


' '■*  \ Modiolus. 


f Cardium Cockles. 

\ Ifocardia. 


{Ma. 
Lut 
Cra 


MaOra. 

Lutraria. 

CrafTatella. 


{Area. 

Pctunculus. 

Nucula. 

- , n a rr  if  Solen Razor /hells. 

j.  I 

Mya 


r Mya Gaper 

.Gapers ji  J Glycimeris. 

’ I Cyrtodari.1. 


Pholas Piidocks  . . . . 

Teredo Pipe-njiarms  , 


r Pholas.  - 
‘ ^ Giasnb. 


rTci 

I Fill 


Teredo  Pipe,  worms. 

Fiftulana. 


{Terebratula. 
Caiccola. 

H>  alxa. 

ingula. 

)rbicula. 


d^n  before ; neither  feet  nor  tubes ; one  tube  proceed-  f \natifa Barnacle.Jbells. 

I ing  from  the  body  ; horny  articulated  tentacula ; < I 

pranged  in  pairs . 


. . . \ palanus. 


s 


/ 


i' 


i' 


table 

CLASSIFICATION  Pf  WORMS. 


f External  organs  for  respiration 


VERMES. 


No  external  organs  for  respiration 


' Set®  upon  the  fidcs  of  the  boilv . 


Seta:  upon  the  fidcs  ©f  the  body 

J 

Without  fetjc  upon  the  fides  of  the  body  . 


Animals  fimilar  to  Worms,  the  organization  of  wliich  is  not  iyet  fufficiently  known  to  determine  whether  they  Hioiild  be  included  in  the  above  clafs,  or  fort*  } 
one  next  to  the  Zoophytes --s; 


TABLE  VII. 

CLASSIFICATION  OF  THE  CRUSTACEA. 


' MONOCULUS- 


CRUSTACEA . 


pFlrft  Family  . . . 

I 

/ 

Lsccond  Family  . 


CANCER . 


r Limolus. 
Calygus. 

, < Apus. 

] Cyclops. 

\_yoVypiicmus. 


Cancer Cr.ili, 

Inachus .'Sea  Spiders. 

Pagurus Hermits. 

Aftacus fCray.fiJh. 

Falinurus Some  Lobjlers, 

Scyllarus,  , 

Squilla  .Shrh^s, 


Aphrodita Aphrodites. 

Terebella. 

Nereis. 

Serpula. 

Penicillus. 

Sfliquaria. 

Amphitrite. 

Dentalium Toothjhells. 


I^unbriciis  Common  fVorms. 

ili.iluflcma. 

I|irudo Leeches. 

thfciola Flukes. 

i’hnaria. 

Qoidius Animated  Hairs. 


T'ape-nuorms. 

Hydatigcna  Hydatids. 

Ljgula. 

. linguiitula. 

f .Afearis A/earidet. 

' \ And  all  the  other  intcftinal  worms. 


'■  External  organs  for  respiration 

ERMES J 


^ No  external  organs  for  respiration  • • • 


nimals  fimilai  to  Worms,  the  organization  of  M'hicli  is  not 
one  next  to  the  Zoophytes 


INSECTA. 


■ No  Wings  • 


f With  Jaws  '•-« 


Four  Reticulated  Wings  • 


Four  venous  Wings 


TABLE  pil. 

CLASSIFICATIOIf  OF  INSECTS. 


•GNATHAPTERA 


Scv«r4^ir  of  j'WS 

Two  jaws ; f^ct  to  each  annular  fcgment  of  the  body 

Head  united  to  the  corcclet ; eight  feet ; abdomen  without  feet . . 


Head  ; fix  feet  j abdomen  terminated  by  fct®. 

. Head  dtRujft ; fix  feet ; abdomen  without  hairs 

Lip  covering  the  mouth  ; wings  extended  in  repofe  . . 


NFUROPTERA  Moutdprojefting ; wings  lying  on  the  body  when  the  infccl  refts  . . . 


C With  a pedunculated  abdomen , . ^ 


• HYMEXOPTERA.  -.J 


With  a feflile  abdomen . 


MoutUvcry  fmall ; no  mandibles 

Lip  pit&ged,  forming  a probofeis 

Superifliwings  folded  throughout  their  whole  length  ; .\ntenns  cnlargedi 
Antfny  as  if  broken  ; abdomen  concave  infcriorly 

Amea^Mliform ; wings  not  folded  ; abdomen  round  ; lip  (hort 

Antcn»fctaceous,  twelve  or  thirteen  joints,  rolling  into  a fpire 

AntenflB|fetaceous,  and  as  if  broken  j abdomen  round  ; ailing j 

Antcnffe  as  if  broken,  with  thirty  articulations  ; terebra  projefling. . . . 

-Antennae  either  filiform  or  clavate  ; terebra  fpiral 

Palpi  icarcc  perceptible;  terebra  very  projefting 

L Palpi  very  apparent ; terebra  ferrated 

With  ^ palpi Antennw  filiform  or  fctaccous ...... 


Four  wings;  the  superior  hard,  the  inferior  folded  transveisely-  • COLEOPTERA 


y 

/ 


Amwna  club.ihaped  ; the  end 


Poltgkatha 

Millepede  .. 

Araheida  .. 

Seticauda  .. 


Odonata  . . 

Tectipe.vnata 


JOnlTiau 
Cymotboa 
f Jului 
C Scalopcndra 
C Scorpio 
1 Pbalanglum 

C HydracJina 
C PoJiira 
I Lepifnia 
Riclniu  - 
Ubellula 
AeOiiu 

HcmcTflblus 
Scfflbll* 
Myrmcicon 
Alf.il.iplun  - 
Panom 


' ^fUltp€jt4. 

■ CinUptiu. 

■ Sctrtieni. 

• Shrpierdi->U!liVtrt. 

■ Spileri. 

■ ffilrr-ipHtri. 

■ Spnn^l^i, 


■ liuift’toAjbvii, 


Agnatha.  . . 

Mellita  .. . 

the  extremity  ..  DupupENb-Ar.i 


■norpa 

.iphlilla 

PlirygAiiiM 

Ephciiicn 

ApU 


Ijon-asU. 
Sitr^ta  Pin. 


I 


I 


• Anthopiuua  J 


■ Fossatoba  jfL. 


I Amlrxna 
I KylKut 

Cliryn* 
rpMUniluu 
Scolia 
J Craliro 
. I McKlmu 
t Bembex 


mmen  ini/pi,  . 
Mtn  Pin,  or  GiUtJ  in/ps. 


Myrmbcea  i., 
IXSECTIRODA  ). 


r l.arra 
J SiiUcx 
I 

C ^ 

I h 


itwsti,  or  Solilaiy  ll’ajpt. 


J FurniIc.A 
C MutlUa 


nil. 


Uroceruj 
- Tciitbrcdo 


J Caralm. 

1 Scaritts 
I CIcImteU 
LEIapliruf 

LtiCanii. 

Platyccrin 

Pairaliu 

SYiiodendron 


ehninmoni. 
all  Pm. 
'ailnllf'njfii,  ’ 
av>  Pm. 

Ur  DttUn. 
UrPtai. 
<unj  Bfitin. 

ruUiri. 


I- 


/ 


. Wifl  four  palpi 


Tarfi  5,  5,  5.  •< 


. LAMBLl/ICORNm  . 


Antennx  club-Oiapcd  and  perfoliate  oijroJid . , Ci..vvicoftKBA 


r 


Sra^iei. 
Gcfltnipct 
CnyiR 
Ai'lindiiu 
ScarabXLU 
McloloilCtii 


CctonU 


*]>IclilU4 

Trox 

Klcroiihorui 

SlliOia 

NllldiilA 

EloiOioric. 

Hydroi'lillu. 


S|)li: 


Lcllirtu 

Byrrtiu, 


Antennx  moniliform  ; elytra  (hort  . . | BRAciiEETTRAj 

Witli  hard  elytra Ligs.^tora 

1 

Anicnns  filiform 


153S“” 


r 

1.  Wii 


With  foft  elytra Apalytra. 


1 


With  hard  clytr.a Lucipuoa  . 


Tarfi,  5,  0,  4 . . 

Antennx  variable * 

1 

L With  1 

B elytra 

Vesicatoria. 

a 

ItoSTRICORNE/ 

w:-. 

if-"' : 

i-;-' 

Lionivora 

Tarfi  4,  4,  4.  , 

1 

Antennx  club-fliapcd  ; body  often  cyljndrical 

Teretipobma 

Antennx  granular,  enlarged  at  the  enc 

^ body  flat ... . 

Planiporma. 

' 

Antennx  filiform  or  moniliform  ; bod 

convex  

Herdivora.; 

' 

Eliler 

BiiytctUi 


>pyrti 


liVviU 

'Idiiiliuiui 

MaL-iclibi) 

LymcxylDn 

Tlllii* 

Drilitu 


Tensbclo 

Ildoyt 

Blipi 


VovIJilitu 

DafHinX'. 


S«|il(lium 

Eiudlui 

PlinclU 

EtirycUorv 

Ojiatnim 

Scrro|uli»ii 

Dlapcrli 

illpoiiMxui 

Murucllii 

Mcloc 

blylabrli 

Ccrocom* 

Noloxui 

PytocUtoi 

IZt 

. OBdemcri 


f/iblni. 

Dlijftfiiig-Caniliaitdll, 


CurcuUo 

Atlclibui 

Brentui 

Anclirlinu 

Bracliycerui 


Ccriinblx 

Rancrda 

Callldlutn 

KudmlllU 

RlUglUID 


Lcinu 


L Four  Wings,  the  superior  hard,  the 


J . Tarfi,  9,  3,  3 ... . Antenn®  club.ihaped 

r Wings  folding  longitudinally  .nnd  tranfverfely  ; anus  terminatcdby  a force] 
Body  flat ; head  inflefled  under  the  corcelet 

nfeiy- folded  longitudinally.  ORTHOPTERA  ...-J  Corcelet  much  elongated 


NccycUll. 

‘ UoRrlcIms 
Clerui 
ApalC 
Culydlum 
bydus 
TfOgoBiU 
bfycctoplugui 
CUTida 
Cliryfo;neU 
Galctuca 
Allica 

Cryjiiocepliiliu 

CtiuccrU 

CucclndU 


ITood  Dtilhi. 
Cirrha  Knilrl, 


TorUift  Beillti 
Earih  Pliai. 


^Without  Jaws  ..< 


Four  Wings  frequently  crofled; 


Four  Wings  covered  with  fcalesj^robofcis  fpiral 


LPofterior  feet  fitted  for  leaping;  body  cylindrical. 


• Roftram  arifing  from  the  anterior  part  of  the  head . 


HEMIPTERA"-. 


Roflnim  appearing  to  rife  from  the  neck  . 
Win^not  crolTed ; extended 


LEPIDOPTERA  •••• 


Antons  terminated  by  a folid  mafs  . . 

AmcJnx.bent  at  their  extremity 

Antewx  enlarged  towards  the  middle. 


. AnteiuB  fctaceous 

r Anteio®  filiform  or  penniform  ; a probofeis 

I 

Probijfcls  flelhy,  retraailc,  and  terminated  by  two  lips 


Only  two  Wings  • 


■ di^era 


No  Wings* 


•APTERA  ■ .•* 


AntcdDl  very  ihort ; fucker  homey  and  projefling ; noprobofus. 
Anre|ina!  Ihorr  j ne'irhct  fucker  nor  probofeis 


E'orficulA 
SUtU 
. r Maatit 


• • • SAbTATORIA..iv 


L fipcAnicn 
’ leoculbi 
AclieU 
Acbrydluin 


I 


. FROMTIROdTBjl 


1 


Tnixflld 

AcaiRliU 

CImex 

Ccrrli 

Hydrometra 

Rcdiivliu 

Ran»ir* 

Xepi 

HAUCorlf 

Slgira 


Sp'inMii  Bulla. 

Uifbirdi; 

ti-lgi. 

Cocbeachn* 

Sooihjaym, 

■prCfrn. 

IJKIlfll. 

MJ,  PM/,  and  llou/e  Critb/li. 
StmiCrUlit/, 

Gra/iliJppni. 


. COLLIROSTRA*.. 

J 

• I’bA-VlPENNATA. 


KoconecU 

FiilgOfS 


'rr  utrjntni. 
Boat  run. 

ri/t  pin. 

Small  Gra/ilitppi/n 


{Thrlp« 

Chertne* 
Cqccui 
. . PApUIO 
Hefperbi 


rlonl  Un. 


Gall  Infiill.. 
acUiiuel  In/ecli, 
Bullerjlin. 


. Seticorsea.-vh  . 


Bomblx 
ColTui 
" 'IllUl 


Hqdil 

KoOu; 

PhAlciu 


Tine* 

AlliicR* 

(oeropliof'u 


Tipul* 


SCAtopnti 

Kufea 

att , 

Stmybsu* 

Cerli 

Ncinotelui 


Crant  Pill. 
Cananon  Pin, 


Antlirs 


Bfbla 
Rhifilo 
Tablnut 
r EmpU 


. SCLEROSTOMA. 


Bomblllui 

Myop* 

Conep> 

Sioinoxlt 

Alilu< 

Culex  , 

Hippoboics 

OeRnu 

PuleX  _ 


Cria!  Usrfc  P‘u. 
nuntu  Bin.: 


{ Pui'*  . 

, > Pediculus 

t Acanll 


iirrui. 
^ali. 

Hor/c  Pm. 
Cad  Pm, 
tUat. 


Liu. 


[ 


Four  Wings,  the  superior  hard,  the  i 


idtti 


Four  Wings  frequently  crofled  ; i 


Four  Wings  covered  with  fcales  ; [ 


Without  Jaws 


Only  two  Wings 


No  Wings 


ZOOPHYTA. 


< 

} 


r Unattached  • • 


< 


Attached  to  a 
. folid  trunk  • • 


TABLE  Ul  AND  LAST. 


CLASSIFICATION 


OF  THE  ZOOPHYTES. 


' With  a calcareous  or  coriaceous  i overing  ; the  inteftines  iloating  in  the  internal  cavitj 


With  a flefliy  or  gelatinous  coveting  ; intehines  wide  and  adherent  within  the  mafs  o ?the  body URTICA-MARINA 


Echinus^  . . , 
Afterias  . . . 

Hote^  a. 
Sipnnpl  ^ " 


Aftinuj 


Medufa  > 


, UreBins . . 
. Star-JijB. 


Echinus  UrebtHs, 

Briflus  Flo'wer.liifEeb'ini. 

Spafagus Sta  Eggs. 


. Sifuncules. 

^ . r Aflinta .Anemonles, 

^ Zoamhus. 

{Mcdt 
Beroe 
Rhizi 


■ Medufa Sea  Nettles, 

. Medufa^  or  Sea  Nettles. . ..  J Beroe. 

Rhizoftoma. 


Veryhiiall;  fwimming  in  liquor; * ’ 

With  a gelatinous  body  ; propagiting  by  (lioots  or  branches 
In  which  the  medullary  fubftanc; 


r Rotifer  . . . . 
Brachia9  >• 

infusoria USr’- 


. IVheel  Ammah, 


■ POLYPA . 


In  which  each  polyp  is  inclofed  in 


traverfes  a horny  axis,  and  terminates  in  polyps  up( 
i horny  or  calcareous  cell ; without  being  connefted  tc 


Leuclio^rus, 

I And  ail  yA  other  Animalcula  Infuforia. 

{Hydra . Polyps  ’wUh  arms. 

Vorticellp Flower-polyps, 

1 its  branches  ZOOPHYTA  properly  [ '.TuhnlarCorMhi,. 

fo  called i Capful®. 

L Scrtulsn Sea-mofs, 

f Cellulaflj. 

a medullary  axis . ESCAR  A i Fiuftri^ Mat.weed. 

' 1 Coral£n Common-CoraUaies. 


' In  which  the  folid  axis  is  covers  with  fenfible  flefli,  ftom  the  hollows  of  which  procc  |d  polyps CERATOPHYTA  • • . 


In  which  the  axis  or  ftony  bafishas'cavities,  which  ferve  as  receptacles  for  the  polyps 
- n which  the  bafis  is  fpongy,  fria  )le,  or  fibrous  


AnupalS  s. 

Gorged  • 

CoralUO  I . . . . 

Isis  . . 

Pennad  i • . • . 

Veretifll  n . . . 
l_  UmbdlO  i Umbelliferous  Coralline. 


. . Coral. 

. . Jointed  Coral. 

. . Feather-like  Coralline. 


■ LYTHOPHYTA....  { 

■ SPONGIA  { 


4 


■ 


